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AIR  NAVIGATION  See  Avionics;  Navigation 
Systems 

AMPLIFIERS 

Amplifier  slew  rate  curves  simplify  design  de¬ 
cisions  p60  July  5 

Amplifiers  in  TO-12  cans  are  useful  to  1  GHz 
NPpl23  0ct25 
Amplifiers  let  voltmeter  measure  op  amp 
noise  p50  Feb  1 

Bootstrap  boosts  gam  of  low-noise  rf  preamp 
pSf  May  24 

Broadband  rf  amplifiers  can  fit  in  coaxial  line 
NPp91  Aug  2 

Chip  op  amp  is  easy  to  use  NPpl05Sept27 
Design  curves  simplify  amplifier  analysis 

p62  Aug  2 

Designing  differential  FET  inputs  with  overall 
performance  in  mind  p76  June  21 

Dual  op  amp  comparator  controls  ramp  refer¬ 
ence  p76  Oct  1 1 

Feedback  amplifier  speeds  phototransistor's 
response  p77  Mar  15 

FET  cascode  technique  optimizes  differential 
amplifier  performance  p81  Jan  18 

France:  Bipolar  1C  is  a  double-channel  sense 
amplifier  NPI  p27E  Mar  15 

Half -watt  runs  pneumatic  lines 

NPpll3Nov8 

High-voltage  amplifier  offers  high  frequenn. 

too  p57  Apr  as 

HP-21  finds  place  in  oscillator/amplifier 

ER  p24  Mar  1 

Impedance-lowering  op  amp  speeds  filter  re¬ 
sponse  p82  May  10 

Instrument  amplifier  offers  high  gain 

p56Dec20 

1C  amplifier  puts  out  425  W  NP  pl26  Dec  6 
1C  op  amps  straighten  out  CRT  graphic  dis¬ 
plays  p70  Jan  4 

Japan:  Minicomputer  runs  checkout  of  stereo 
amplifiers  NPI  p2 1 E  Oct  1 1 

Light  amplifier,  dye  laser  helps  keep  film  cool 
ER  p23  Apr  26 

Low  voltage  regulator  uses  reversed  error  am¬ 
plifier  p74  Nov  22 

MOSFETs  rejuvenate  old  design  for  CATV 
broadband  amplifiers  p72  Mar  15 

Monolithic  op  amp  draws  2.5  mWat  15  V 

NP91  Febl 

1  volt  cell  powers  mini  audio  amplifier 

p52  Feb  1 

Op  amp  error  cut  to  1 5  pA  NP  p87  Apr  26 
Op  amp  splits  supply  for  other  op  amps 

p57  Mar  1 

Op  amp’s  current  booster  ends  crossover  dis¬ 
tortion  p70  Mar  29 

Op  amps  delay  and  shape  data  signals 

p88Febl5 

Solid  state  combo,  silicon  photodiode/op 
amp.  senses  light  well  enough  to  vie  witri 
tubes  p50  May  24 

Unity-gain  amplifier  has  lO'^-ohm  input 

NP  p98  May  24 
Video  amp's  gam  is  adjustable  NP  p^  July  5 
West  Germany:  GaAs  delay  line  shows  high 
gain  at  high  frequencies  El  pl3E  June  7 
West  Germany:  Gunn  effect  amplifiers  yield 
gains  up  to  32  db  El  pl3E  Sept  27 

Wide-ranging  amplifier  speeds  MOS  tests— 
IEEE  show  p97Marl5 

Wien  bridge  oscillator  needs  only  one  op  amp 
p75  Jan  18 

With  feedback,  isolation  amp  gives  better 
than  unity  gam  p74  Oct  1 1 

ANTENNAS 

Japan:  Four  reflectors  feed  beam  to  satellite- 
station  antenna  El  pl3E  Nov 22 

Twin-lead  tunes  foreshortened  balanced  loop 
antenna  p88Aprl2 

West  (Jermany:  Microwave  antenna  features 
exceptional  1-  to  15-GHz  range 
_ NPI  17E  Feb  15 

AUTOMOTIVE 

Adaptive  braking  adapted'  ERp33June21 
Cars  and  computers— Computers  in  the  '70s 
report  p84  Sept  13 

DOT  wants  big  boost  for  rail,  highway  sys¬ 
tems  ER  p25  Sept  27 

Diode  laser's  on  right  track  for  car  pollubon 
ER  p29  Sept  13 
Electronics  in  the  driver's  seat:  Bendix's  new 
test  track  p89  Nov  22 

Europe:  Electronics  to  impact  European  au¬ 
tomobiles  p99  Oct  1 1 

France:  Engine  performance  analyzer  dis 
plays  on  a  wide  screen  El  pl4E  Nov  22 
Great  Britain:  Car's  image  displaces  radar  in 
speed  checking  gear  Elpl2EOctll 

Great  Britain:  ICs  run  vehicle  tachometer  and 
speedometer  El  p8E  Jan  4 

Great  Britain:  Traffic  gets  heavier  in  vehicle 
location  El  p9E  June  21 

Japan:  microwave  oscillator  sires  auto  air  bag 
actuator  El  plOE  Aug  2 

Mass  transit  market:  promising  p81  Jan  4 
Roadblocks  for  vehicle  location  p77  Aug  2 
Solid  state  invades  Detroit  pl05  May  10 
Transportation  agency  maps  electronic  roads 


pl010ct2S 

West  Germany:  Programed  driving  gets  a 
road  test  El  p^  July  19 

West  Germany:  Vehicle  locator  shuns  re¬ 
flected  signals  El  pl3E  Dec  20 

AVALANCHE  EFFECT 

Avalanching  transistors  speed  up  high-volt 
age  pulses  p73  Jan  18 

AVIONICS 

Aerosat  surveillance  looks  to  Dallas 

ER  p20  Feb  1 

Aerosat:  is  anybody  happy?  p69  Feb  1 
Europe  hits  back  at  Aerosat  decision 

p75Apr26 

Air  Force  Navsat  takes  to  the  road  p66  Dk  20 
Air  Force  pushes  A  X  to  regain  closer  air  sup 
port  role  ER  p23  Jan  4 

AF^s  AANCP:  Politics  stalls  post  attack  system 
pl05  Jan  18 

Air  Force's  decision  delayed  on  laser  systems 
p77  Sept  27 

Air  Force's  PIracta  spells  digital  avionics 

pll7MaylO 

Airline  multiplex  system:  profiting  from  er 
rors  pi  10  June  7 

Army  evaluating  AH  56  Cheyenne  helicopter 
ER  p23  Mar  1 

As  Wescon  71  rolls  in.  the  West  diversifies 

p65  Aug  16 

Associative  processor  coming  of  a^ 

p91  Feb  15 

Associative  processor  to  be  used  in  tracking 
aircraft  for  the  FAA:  tests  are  on  track  at 
Knoxville  ER  p24  Aug  30 

(^nada:  STOL  spells  take-off  for  Canadian 
avionics  El  p9E  Mar  29 

Cockpit  CRT  duplicates  ground  controller's 
picture  ER  p26  Aug  2 

Cockpit  display  features  moving  window 

ER  p46  May  10 

CAS  causes  conflict  p69  Dec  20 

Connectors  aim  at  avionics  NP  pl05  June  21 
Credit  card  authorization  special  report:  Do 
it-yourself  airline  tickets  p48  Mar  29 
(X)-10:  computer -controlled  test  system 

ER  p24  Dec  20 

Digital  ICs  VOR  -  simpler  navigation 

p80  Mar  15 

Europe's  avionics:  up  in  the  air;  companies 
pin  hopes  on  two  projects— MRCA  and  A- 
300  Airbus  p75  May  24 

FAA  seeks  speedup  in  R&D.  purchases 

ERp40Aprl2 

France:  Developers  market  Concorde  test  in¬ 
struments  El  pl5E  Dec  20 

France:  Home  grown  CAS  system  enters 
world  competition  El  pi  1 E  Oct  1 1 

France:  New  words  in  avionics  tester: 
recorder,  oui.  computer,  non 

ElpllE  June21 
Great  Britain:  Concorde  to  pass  fatigue 
tests— by  minicomputer  El  p9E  Mar  1 

Great  Britain:  Flitting  aircraft  flight  data  into 
one  tv  display  ET  p9E  July  19 

Great  Britain:  RAF  Jaguars  to  be  fitted  with 
small  I LS  receiver  Elpl2EFebl5 

Japan:  Airport  ground  radar  spins  at  500 
rpm  El  p9E  Dec  6 

Japanese  3-d  radar  for  air  traffic  control 

p68  June21 

Landing  systems 

AF  awaits  new  landing  system  p94  June  21 
FAA  microwave  landing  system  has  a  five 
year  plan  ER  p24  Feb  1 

MLS  teams  form  to  make  proposals 

ER  p21  July  5 

ITT  Gilfillan  Inc.  and  Honeywell— division 
of  labor  ER  p32  Aug  2 

Lockheed  loan  guarantee:  corporate  reaction 
split  ER  p36  Aug  16 

Luneberg  lens  called  cure  for  small  plane  in¬ 
visibility  ER  p2S  May  24 

MOS/ LSI  opens  doors  to  small  airborne  com 
puters  ER  p23  Aug  30 

Navy;  Displays,  computers  to  teach  dogfight 
ing  ER  p38  Oct  1 1 

Navy:  S-3A  equipment  nears  test  date 

ERp26Jan4 

S-3A  moves  ahead— step  by  step 

p83Mar29 

Lockheed  getting  ahead  of  itself 

ERp30Nov30 

Navy's  A6E  gets  Norden’s  multimode  radar 
ER  p22  Aug  30 

Six  axis  navigator  triples  reliability  in  a  new 
strapdown  inertial  guidance  system 

ER  p22  Mar  1 

STOL:  NASA’s  bone  for  industry's  bucks 

ER  p22  Mar  1 

SST:  Spin-flip  device  could  play  role  in  SST 
story  ER  p32  Sept  13 

Sweden:  Laser  ceilometer  checks  cloud 
height  El  pl6E  (kt  25 

Tl  and  French  company  to  sell  Category  3  ILS 
, _ ER  p25  Apr  26 

BUSINESS 

ADL  Systems  Inc.  being  formed  to  supply 
E  DP  related  services  ER  p28  May  24 


As  Wescon  71  rolls  in.  the  West  diversifies 

p65  Aug  16 

Technical  sessions  focus  strongly  on  eco 
nomics  and  manufacturing  p70  Aug  16 
Bendix'  Advanced  Technology  Group  aims  at 
begetting  one  new  corporate  division  a 
year  p87  June  21 

Calculator  price  drop  may  yet  save  a  maker. 
International  Calculating  Machines 

ER  p38  Sept  13 
Calculator  sales  multiply,  but  so  does  compe 
tition  ER  p24  Aug  2 

Capacitor  makers  claim  injury  from  Japan 

ER  p26  Feb  1 

Capital  spending  survey— McGraw-Hill 

ER  p42Nov8 

Comtronic  Associates:  New  alliance  to  aid 
smaller  firms  ERp50Febl5 

Data  firms  count  their  chickens  p71  Feb  1 
Did  Japan  get  the  better  of  Data  C^neral 
deal?  ER  p28  July  5 

Electronics  firms  porKfer  ground  rules  for 
new  game  plan  ER  p2 1  Aug  30 

European  Markets— 1972:  Electronics  mar 
kets  suffer  as  Europe’s  economy  sags— re 
port  p87  Dec  20 

Fairchild  Camera  &  Instrument 
Fairchild  fights  back  p75  Jan  4 

Restores  salaries  and  working  hours  of  all 
domestic  employees  ER  p28  Mar  1 

Consolidates  Semiconductor  Div. 

ER  p46  Mar  15 
Walter  Burke  to  succeed  the  late  S.  M.  Fair 
child  as  chairman  ER  p46  Apr  12 

Sales  show  third-quarter  losses 

ER  p42Nov8 

Hogan  completes  alignment  ER  p42  Dec  6 
Finnish  electronics  rides  sales  wave 

pl06  Nov  8 

France:  Paris  Components  Show— French 
makers  hope  lor  market  turnaround 

NPI  p27E  Mar  15 
General  Instrument  moves  R&D  east,  says  it's 
in  f^S  to  stay  ER  p44  Dec  6 

Goldmark.  Peter  C..  sets  up  a  new  company 
to  solve  communications  industry  prob¬ 
lems  ERpAfjOictll 

Great  Britain:  ICL  breathes  new  life  into  its 
1900  computers  El  pl2E  May  10 

Harris-lntertype  Corp.:  Harris  looks  sharp  in 
civvies  p85  Sept  27 

Honeywell's  reorganization  into  two  world¬ 
wide  operating  units  ER  p40  Sept  13 
Hughes  MOS  growth  to  have  tighter  rein 

ER  p24  Mar  29 

IBM  guns  failing  to  sink  independents 

pi  10  Mar  15 

IBM's  new  feature:  a  sales  slowdown 

ER  p38  Aug  16 

Japanese  firms  sprouting  in  U.  S.  p86  Nov  22 
Korea:  Electronics  helps  boost  economic 
growth  El  pl2E  Jan  18 

Laser  Computer  Corp.  lists  a  customer 

ERp36June21 
Lockheed  loan  guarantee:  corporate  reaction 
split  ER  p36  Aug  16 

Market  report:  Electronics  industries  sales  to 
hit  $25.14  billion,  a  2%  increase  over  1970 
p35  Jan  4 

Four  page  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
The  markets  are  still  bottoming  out 

p97  Aug  16 

North  American  Rockwell  proposed  affiliation 
with  Collins  ER  p36  June  21 

Merger  with  Collins  nears  ER  p44  Dec  6 
Pertec  tries  a  little  kindness  pW  Sept  27 
(■hilco's  closing  to  spur  sales  scramble 

ER  p38  Feb  15 

RCA.  CBS  set  to  lock  horns  over  quadrapho¬ 
nic  approach  ER  p30  Nov  22 

RCA  fights  to  increase  its  color-tv  lead 

ER  p28  Sept  27 
RCA  reorganizes  its  Computer  Systems  group 
ER  p28  Feb  1 

Announces  extension  to  its  line  of  comput 
ers  ER  p29  Aug  30 

Drops  out  of  computer  production 

ERp25Sept27 
RCA’s  David  L.  Sarnoff.  industry  pioneer,  dies 
at  80  ERp31Dec20 

Raytheon  steps  into  power  module'  market 
ERp39Nov8 

•Sales:  8%  increase  seen  this  year 

ER  p37  May  10 

Sangamo  Electric  Co.  eyeing  Soniscan 

ER  p36  July  19 
Buys  Soniscan  from  SylvaniaER  p29  Oct  1 1 
Singapore  raises  sights  p71  Apr  26 

Solitron  to  head  down  C/  MOS  path 

ERp34  0ct  11 

Tl  sees  computers  in  its  future  p93  Oct  1 1 
There's  an  upturn  in  the  wind  pl03  Apr  12 
Univac  could  become  No.  2  ER  pM  Dec  6 
Viatron  continues  hunt  for  cash 

ER  p36  Jan  18 
Viatron  loses  ER  p50  May  10 

Varian  reports  loss  ER  p42  Nov  22 

Xerox:  Where  is  XDS  going?  p86  Mar  29 
Yugoslavia— Tito's  growing  boy:  electronics 
p75  Feb  1 


CALCULATORS 

American  Calculator  Co.  goes  into  bank 
ruptcy  ER  p26  Mar  29 

Calculator  chips  help  measure  gas 

ERp39Nov8 

Calculator  1C  is  low-priced  NP  p85  Dec  20 
Calculator  price  drop  may  yet  save  a  maker. 
International  Calculating  Machines 

ER  p38  Sept  13 

Calculators  that  do  more,  sell  more 

pl06  0ec6 

Commodore  will  attempt  to  compete  in  Ja 
pan  for  the  mini-machine  market 

ERp41  Nov  8 

Computing  calculator  features  thermal  print 
ER  p32  July  19 

Edge-mounts  get  big  user's  blessing 

pl06Septl3 

Intel  set  to  chip  at  process-control  field 

ER  p25Apr26 

International  Calculating  Machines  Inc.  fires 
first  shot  at  Japanese  calculator  lead 

ER  p37  Feb  15 

Japan:  How  to  cut  a  pocket  calculator  in  half 
ER  p6E  Feb  1 

LED  in  dual  in-line  package  aimed  at  calcu¬ 
lator  market  NP  pl24  Mar  15 

Low-cost  bipolar  encoder  aimed  at  keyboard 
market  NP  p94  Jan  4 

One-chip  design  aimed  at  under  $100  calcu 
lator  ER  p37  Nov  22 

as  new  firm  designs  machines  for  others 

ER  p39Nov22 

Plating-area  calculator  saves  time  and  mate 
rial  NPpl36Aprl2 

Print  head  is  hot  and  quiet  NP  pl21  Jan  18 
Ragen  confident  it  can  build  under  $100  cal¬ 
culator  ER  p32  Oct  25 

Sales  multiply,  but  so  does  competition 

ER  p24  Aug  2 

Single-chip  calculator  hits  the  finish  line 

ER  pl9  Feb  1 

...  as  AMI  uses  two  and  Tl  three 

ER  p20  Feb  1 

Tl  calculator  chip  bids  to  make  a  wave 

ER  p24  Sept  27 

CAPACITORS 

^pacitor  makers  claim  injury  from  Japan 

ER  p26  Feb  1 

Plating  process  boosts  capacitor  voltage  rat¬ 
ing  NP  pi  13  June  7 

Shuttle- tuned  capacitor  uses  Teflon  dielectric 
NPpl57Sept  13 
Single-transistor  cell  makes  room  for  more 
memory  on  an  MOS  chip  p69  Aug  2 

Solid  aluminum  capacitors  to  challenge  tan¬ 
talums  NP  p86  Mar  1 

Switching  capacitor  shows  varied  promise 

ER  p37  June  7 

Tantalum  chip  capacitors  pack  high  value 
into  hybrid  circuits  p67  Jan  18 

West  Germany:  Flat-tube  capacitors 

NPI  p3SE  Mar  15 
West  (Germany:  How  to  get  the  measure  of 
loss  factors  fast  NPI  pl7E  July  5 

COLOR  TELEVISION 

Apollo  15:  color  N  camera  shines  in  spectacu 
lar  Apollo  mission  ER  p37  Aug  16 

Cartridge  tv  rush  loses  momentum 

pl04  Oct  25 

Designing  out  the  problems  of  wide-angle 
color  tv  tubes  p60  Apr  26 

Europe:  (Consumer  renaissance  flowers  in  Eu¬ 
rope  p69  Aug  30 

Frequency  standard  hides  in  every  color  tv  set 
p96  May  10 

Glass  mat  laminates  can  put  a  damper  on 
color  tv  fires  p76  Feb  1 5 

High-voltage  tubes  fading  away  p81  July  5 
Hospital  laser  link  moves  color  tv 

ER  p23  May  24 

Japan:  Color  tv— the  Japanese  knock  on  West 
Europe's  door  El  p9E  Aug  30 

Japan:  Color  N  for  PAL  nations  gets  around 
German  patents  El  pl2E  Mar  1 

Japan:  Color  tv  maker  branches  out.  sells 
set's  ICs  NPI  pl3E  Mar  29 

Japan:  One-tube  color  camera  is  aimed  at 
consumers  ElpllE  Feb  15 

RCA  fights  to  increase  its  color  N  lead 

ER  p28  Sept  27 

Semiconductors  program  tv  color  corrector 

ER  p34  Jan  18 

Solid  state  tightens  its  grip  on  color  tv 

0105  June  7 

COMMUNICATION  SATELLITES 
Aerosat  surveillance  looks  to  Dallas 

ER  p20  Feb  1 

Aerosat:  is  anybody  happy?  p69  Feb  1 
Europe  hits  bKk  at  Aerosat  decision 

p75  Apr  26 

ATS  F  and  G:  work  on  attitude  control  system 
ER  p32  Aug  2 

Canada:  Satellite  will  push  technology  to 
open  up  northern  areas  ElpllEk^ylO 
Comsat:  Competition  in  domestic  satellites 

ER  p36  Mar  15 

Domsat  filings:  Variety's  the  spice 


ERp23Mar29 

France:  Towards  satellite  relay  of  tv  programs 
El  pl5E  Apr  12 

Great  Britain:  Ship  to  shore  via  satellite  in  the 
North  Atlantic  El  p9E  Jan  4 

Intelsat  4  delayed  ER  p44  Jan  18 

International:  Aeronautical  satellites  open  to 
world  participation  El  p7E  July  19 

Italy  Sel^ia  components  at  Rome  Show 

NPI  p29E  Apr  12 
Japan  Four  reflectors  feed  beam  to  saMlite 
station  antenna  El  pl3E  Nov  22 

S  band  earth  station  would  cost  only  $200 

ER  p2S  Aug  30 

Switzerland.  Telecom  71— At  Geneva,  the 
subiect  IS  telecommunicationsEI  p9E  July  S 
The  terminal  profits  of  satellites  pi  13  Apr  12 
U  S  hails  arc  of  service  agreement  on  satel 
lites  ER  p42  Aug  16 

West  Germany:  SEL  goes  to  cores  for  satdiite 
storage  ElplOEJune21 

West  G^many:  Time  division  gear  multiplies 
satellite  to  ground  links  El  pl8E  Mar  15 

COMMUNICATIONS 

AF's  decision  delayed  on  laser  systems 

p77  Sept  27 

Air  Force's  PIracta  spells  digital  avionics 

pi  17  May  10 

Anne  to  build  its  own  microwave  networks 

ER  p22  Dec  20 

ARPA  registers  a  big  net  gain  p64  Dec  20 
AT&T  users  study  private  networks 

ER  p38  Apr  12 

Bell  data  will  hitchhike  on  eiisting  voice  sys 
terns  ER  p34  Oct  25 

Bell  turns  to  MOS/LSI  in  digital  equalizer 

ER  p39  June  7 

Bell's  imaging  technique  makes  its  bow  in 
line  scanner  ER  pl9  Mar  29 

Bendin  forecasts  lOdB/km  loss  with  its 
fiber— fiberoptic  waveguidesER  p36  May  10 
Building  blocks  are  on  one  chip 

NP  pl21  Nov  8 
Cable  tv  men  agree  to  disagree  on  Wired  City 
ER  p27  July  19 

Can  Datran  deliver?  p77  July  5 

Charge  coupled  imager  now  covers  area 

ERp21  May  24 

Coal  miners  dra  electronics  pi03  Sept  13 
Computer  CATv  link  offers  CAI's  promise 

ER  p29  July  19 

Computerized  frequertcy  control  keras  many 
receivers  in  tune  p60  May  24 

Coupler  eliminates  manual  recording  of 
analog  data  NPpl40Marl5 

Credit  card  authorization  see  Point  of  sale 
Data  compression  study  yields  graphic  tech 
niques  ER  p23  Feb  1 

Data  firms  count  their  chickens  p71  Feb  1 
Digital  approach  provides  precise,  progra 
mable  AGC  p52  Aug  30 

Digital  data  links  deserve  a  bit  error  rate  de 
tector  p82  Oct  1 1 

Double  nKXfulation  "  cuts  laser  power  waste 
ER  p%  Jan  18 

East  Germany:  Communications  equipment 
stars  at  Leipzig  Fair  El  pl4E  Apr  12 

Europe  ahead  on  optical  switching 

p94  July  19 

Europe.  Eastern:  Comecon  plans  joint  efforts 
in  computers,  control  El  plBE  Sept  27 
European  Markets— 1972:  Electronics  mar 
kets  suffer  as  Europe's  economy  sags— re 
port  p87  Dec  20  • 

FCC  decision  to  spur  microwave  gear  sales 

ER  p37  June  7 

Fiber  optics  sharpens  focus  on  laser  commu 
nications  p46  July  5 

FDA  to  install  surveillance  system 

ER  p23  Mar  29 

Four  channel  stereo  broadcast:  Petition  for 
quadcasts  awaits  FCC  decision 

ER  p34  Sept  13 
France:  Static  switch  may  speed  data  trans¬ 
mission  El  pi  IE  Marl 

Frequency  synthesizer  is  priced  at  $1,900; 

aimed  at  communications  NP  p85  Aug  2 
Frequency  standard  hides  in  every  color  tv  set 
p96  May  10 

Great  Britain:  Fixed  path  vs  adaptive  routing 
in  data  networks  ElpllEAug30 

Great  Britain:  Frequency  standard  uses  natu 
ral  rubidium  El  pl3E  Mar  1 

Hard  limited  sinusoid  eases  frequency  multi¬ 
plication  p75  Nov  22 

Hospital  laser  link  moves  color  tv 

ER  p23  May  24 
Impatt  diodes  and  millimeter-wave  appli 
cations  grow  up  ttraether  p78  Oct  1 1 
ICMS  could  be  a  Tri-'rac  in  Air  Force  blue 

ERp29Nov22 

Interactive  graphics  terminal  offers  gray 
scale  video  image  NPpl3K)MaylO 

International:  Networking  dominates  data 
processing  congi  ess  Elpl4E^ptl3 
IBM  proposes  common  data  bus  for  shuttle 
ER  p23  Dec  20 

ITT  minicomputer  controlled  electronic  PBX 
ER  p48  Apr  12 

Intrusion  detectors  score  in  Laos  pi  14  Mar  15 
Japan:  Coding  opens  way  for  semiconductor 
laser  link  Elpl2EOctll 

Japan:  Digiplex  stuffs  more  data  into  subma 
rine  cables  El  pl3E  Sept  13 

Japan:  Piezoelectric  bar  chan^  color  for 
tuning  Erpl3Ejune7 

Japan:  Plastic  film  analog  helps  in  optical 
link  design  Elpl5EOct25 

Japan:  200  megahertz  under  the  sea 

El  pl6E  Mar  15 
Japanese  electronics  firms  search  out  new 
markets  to  pierce  economic  fog— report 

pi  19  Nov  22 

A  Josephson  frequency  converter— report 

p44  Mar  1 

Laser  solves  coupling  problems  of  optical 


communications  ER  p31  Oct  25 

Lockheed.  McDonnell  designing  Gbit  laser 

ER  p48  May  10 

Mail:  British  F>ost  Office  works  on  inductive 
read  only  memory  Elpl5ENov22 

Mail:  ComfMjterizeo  system  routes  and  han 
dies  telegrams  in  Switzerland 

Elpl6EAprl2 

Mail:  Electronic  mail  eyed  by  Postal  Service 

ER  p23  July  5 

Mail:  Message  switching  center  tor  handling 
Mailgram  traffic  ER  p28  Jan  4 

Mail:  Imstal  Service  ups  R&D  bu<^t  for  auto 
mation  ER  p39  Feb  15 

Market  report  p49  Jan  4 

Four  page  toldout  gives  forecast  for  1971 
salesin  11  electronics  markets  p63Jan4 
Millimeter  wave  repeater  prepares  to  leave 
lab  ER  p22  Dec  20 

MOS  chip  contains  16  bit  shift  roister  mul¬ 
tiplexer  NPpl42Febl5 

Modem:  chip  nxidem  is  low  priced 

NPpl36Febl5 

Modem  has  built -in  error  detection 

ER  p46  Feb  15 

Modulation  scheme.  DPWM.  permits  use  of 
lowcost  recorder  ER  p35  Apr  12 

Multiplexer  has  low  distortion  NP  pi  17  Nov  8 
1971  market  pl06  Aug  16 

Nixon's  fiscal  1972  budget  holds  hope  for 
electronics  firms  pl09  Feb  15 

Noise:  The  use  and  misuse  of  cores  to  sup 
press  digital  system  noise  p77  Jan  18 
OP  amps  d^ay  and  shape  data  signals 

p88Febl5 

Optical  ICs  for  communications  move  a  step 
closer  ER  p21  July  5 

Pentagon  plans  in  disarray  after  deRosa's 
death  ERp31June21 

Picturephone:  Japanese  test  video  phones  as 
data  terminals  El  p9E  Aug  30 

Picturephone:  RCA's  Videovoice.  a  Picture- 
phone  competitor  ERp36June21 

Picturephone:  When  will  it  break  out? 

p97  Nov  8 

Pierce.  J.R.:  What's  ahead  in  communi¬ 
cations  pi  12  Sept  13 

Point  of  sale 

Automatic  dial  system  accepts  credit  cards 
ER  p21  Feb  1 

Bankers  call  for  more  EDP  help  p83  May  24 
Burroughs  to  build  and  sell  point-of  sale 
credit  card  authorization  terminals 

ER  p46  Apr  12 
Cashless  society  means  money  in  the  bank 
lor  electronics  firms— report  p42  Mar  29 

IBM  enters  terminal  in  credit  choking  race 
ER  p34  Fur  15 

1*010101  sale  gear  set  for  takeoff 

pl02  Nov  8 

Retail  point  of  sale  terminals  from  Sweda 
ERp46Aprl2 
Signature  check  by  phone  designed  to 
stymie  forgers  ER  p36  Nov  8 

Supermarkets  shopping  for  electronic  che 
ckout  ER  p37  Aug  16 

Sweden:  Isotopes  foil  forgers  of  secure 
credit  card  El  p7E  Feb  1 

Police  electronics:  Automated  fingerprint 
study  ER  p46  May  10 

Police  electronics:  Kansas  City  to  test  digital 
patrol-car  links  ER  p39  Dec  6 

Police  electronics:  Three  firms  to  develop  per¬ 
sonal  police  radio  ER  p38  May  10 

Police  electronics:  West  Germany:  Vehicle 
locator  shuns  reflected  signals 

Elpl3EDec20 

PCM:  Europe  ahead  on  optical  switching 

p94  July  19 

PCM:  Seven  code  PCM  converter  clocks  at 
data  output  rate  p57  July  5 

PCM  plus  C/MOS  spells  reliable,  low  dissipa¬ 
tion  data  acquisition  p49  Dec  20 

Pulse  code  modulation  used  in  precision  volt¬ 
age  source  NP  p92  Apr  26 

Radio:  Frequency  monitor  gets  Government 
contracts  ER  p46  Dec  6 

Radio:  Ham  gear  gets  a  boost  p78  Apr  26 
Radio:  Matched  varactor  chip  brings  elec 
tronic  tuning  to  a-m  radios  p60  July  19 
Repeater  series  to  take  op  TWT 

ER  p32  Mar  15 

Sarnoff.  David  L.  of  RCA,  industry  pioneer. 

dies  at  80  ER  p31  Dec  20 

Scattering  measured  by  material  suspended 
in  light  beam  ER  p^  Nov  22 

Serieslimiter  tracks  signal,  finds  symmetry 

p87  Feb  15 

Signal  processor  speeds  code  changes 

ERp30Nov8 

SSB  transceivers  offer  easy  operation,  main¬ 
tenance  NP  p96  July  5 

Speech  pattern  classifier,  computer  listens  to 
its  master's  voice  p84  May  10 

Switzerland:  Telecom  71— At  Geneva,  the 
subject  is  telecommunicationsEI  p9E  July  5 
Telephone:  Africa  to  get  its  own  phone  sys¬ 
tem  p81  Sept  27 

Telephone:  Canadian  tone  generator  for 
phones  opens  door  to  Europe 

NPI  pi  IE  Aug  2 
Telephone:  Germany's  Siemens  2-channel 
carrier  eases  Europe's  phone  jam 

El  pl4E  Dec  20 
Telephone:  Japan— computer  runs  pocket 
phone  pager,  puts  through  calls 

El  pi  IE  July  5 

Telephone:  Japanese  test  video  phones  as 
data  terminals  El  p9E  Aug  30 

Telephone:  Japan's  Nippon  T&T  coin  recog 
nition  scheme  El  p7E  Jan  4 

Telephone:  Mobile  phone,  packag^  in  an  at¬ 
tache  case,  gets  dial  service  ER  p28  July  5 
T elephone:  Remote  keyboard  for  phone  input 
to  a  computer  from  West  Germany 

NPI  p24E  Apr  26 
Telephone  switch  is  hybrid  NP  pi  19  Oct  25 


I V  pictures  ride  fm  bands  in  slow  scan  trials 
ERp36Nov8 

The  terminal  profits  of  satellites  pi  13  Apr  12 
Tester  handles  350  megabit  rate 

NP  p91  Mar  29 

Transportation  ageiKy  maps  electronic  roads 
plOl  Oct  25 

Tri  Tac  program  due  for  speedup 

ER  p37  May  10 

Vehicle  location  roadblocks  p77  Aug  2 

West  Germany:  The  big  Olympic  event:  world 
wide  broadcasting  El  plOE  July  19 

West  Germany:  Charge  storage  varactors 

NPI  p36E  Mar  15 
West  Germany:  Test  unit  simplifies  fm  tuner 
check  out  El  plOE  Mar  1 

Western  Union:  still  a  live  wire  pi  13  May  10 
World  body  parcels  out  space  frequencies 

ER  p25  Aug  2 

World  Trade  Center:  Tv  ghosts'  haunt  Trade 
Center  p79  Sept  27 

World  Wide  Military  Command  &  Controls 
System:  Four  man  council  set  to  run  tele 
communications  ER  p29  Nov  8 

Yugoslavia:  Facsimile  transmission— two 
speed  facsimile  rolls  into  export  markets 

El  plOE  Julv  5 


COMPUTERS 

Active  filters  see  Filters 

Active  RC  network  has  two  movable  zeros. 

fixed  poles  p58Apr26 

ARPA  roisters  a  big  net  gam  p64  Dk  20 

Army  moves  to  unify  tactical  EDP  with  nei^ 
formed  Artds  office  p68  Aug  30 

Army's  M60A  tanks:  Computer,  laser  eyed 

ER  p38  Jan  18 

Automatic  epitaxial  system  for  wafer  produc¬ 
tion  ER  p26  Mar  29 

Automation  for  survival  and  profit— report 

p62  0ct  25 

Bankers  call  for  more  EDP  help  p83  May  24 
Belgium:  ITT  homes  in  on  switching,  process 
control  El  p6E  Feb  1 

Belgium:  Two  men.  two  computers  keep  steel 
works  in  motion  El  pl2E  July  5 

Buffalo  hospital  to  install  REACH  computer 
system  ER  p28  Aug  30 

The  case  for  emitter  coupled  logic  p48  Apr  26 
CPU  chip  turns  terminal  into  stand  alone  ma 
chine  ERp36June7 

CATV:  Computer  CATV  link  offers  CAI's 
promise  ER  p29  July  19 

CATV  report 

Whether  two  way  systems  transmit  over 
one  or  two  cables,  they’ll  do  best  when 
linked  to  computers  p52  Sept  27 

CAD:  Computer  takes  over  job  of  laying  out 
dense  pc  boards  p76  May  10 

CAD:  A  convenient  way  to  hxxjel  the  handy 
zener  diode  p67  Oct  1 1 

CAD:  Computers  come  to  the  aid  of  the  lo^ 
designer,  too  p50  Mar^ 

CAD:  France— computer  aids  in  design  of  new 
ICs  NPI  p27E  Mar  15 

CAD:  Line  program  calculates  load  effects  of 
high  speed  digital  circuits  p70  Nov  22 

CAD;  Optinet  guides  electronic  products  from 
desigfn  through  marketing  p64  Sept  27 
CAD:  Rotting  program  handles  multivalued 
functions  p67  July  5 

CAD:  A  powerful  design  tool,  the  computer  is 
radically  changing  the  EE's  job— EEs  face 
the  challenging  ’70s  report  p60  June  7 
CAD:  Software  provides  fast,  accurate  proof 
of  computer  generated  artwork  before 
committing  it  to  film  ER  p21  Jan  4 

CAD:  Sceptre  rules  benevolently  over  CAD 

p72  Aug  16 

CAD:  $200,000  system  does  job  for  custom 
MOS  firm  ER  p32  July  19 

CAD  grows  up— fast  p93  Jan  18 

Computer  logic  helps  solve  wire  identification 
problems  NP  pi  17  Oct  11 

Computerized  diagnostic  system  can  be  used 
by  production  workers  ER  p23  Feb  1 
Computerized  frequency  control  keeps  many 
receivers  in  tune  pw  May  24 

Computers  in  the  '70s:  progress  despite  prob 
lems— report  p61  Sept  13 

Architecture  of  the '70s  p62Septl3 

Toward  better  software  p63  Sept  13 

Processors  of  the  ’70s  p69  Sept  13 

Slotnick  on  computers  and  society 

p69  Sept  13 

Memories  of  the  ’70s  p70  Sept  13 

Hopper  against  the  big  machine 

p74  Sept  13 

Thornton  for  the  big  machine  p75Septl3 
Peripherals  of  the  '70s  p77  Sept  13 

Firmware  in  the ’70s  p78Septl3 

Eckert  on  making  haste  slowly  p79  Sept  13 
Software  in  the  '70s  p80  Sept  13 

Two  views  from  the  top  company 

^1  Sept  13 

Cars  and  computers  p84  Sept  13 

Connector  for  peripherals  ripples  IBM  pond 
ERp21  Dec20 

DC-10:  computer  controlled  test  system 

ER  p24  Dec  20 

Design  curves  simplify  amplifier  analysis 

p62  Aug  2 

Digital  cassette  standard  under  fire  p99  Dec  6 
Digitizer  plots,  too  NP  p95  May  24 

EDP  watches  the  sickbed  p83  July  5 

Electronics  in  the  driver's  seat;  Bendix's  new 
test  track  p89  Nov  22 

Europe:  How  electronics  is  gradually  invading 
Europe's  classrooms  El  p9E  Jan  18 

Europe.  Eastern:  Comecon  plans  joint  efforts 
in  computers,  control  El  pl6E  Sept  27 
FDA  to  install  surveillance  system 

ER  p23  Mar  29 

Fairchild's  Symbol  due  for  workout 

ERp36Aprl2 

Foxboro  to  make  its  own  computer 

ERp41  Jan  18 


France:  computer  controlled  UTRAS  knitting 
machine  El  plOE  Aug  2 

France:  Static  switch  may  speed  data  trans 
mission  El  pi  IE  Marl 

Getel  programs  speak  test  engineer's  lan- 
guam  p53  Aug  2 

Great  Britain:  a  computer  designed  for  char 
acter  recognition  El  pl5E  Apr  12 

Great  Britain:  Dot-matrix  tub«  challenge 
LEDs  in  readouts  NPI  pl7E  Nov  8 

Great  Britain:  Fixed  path  vs  adaptive  routing 
in  data  networks  El  pi  1 E  Aug  30 

Great  Britain:  ICL  breathes  new  life  into  its 
1900  computers  El  pl2E  May  10 

Great  Britain:  Small  computer  outlook:  bleak 
future  for  U  K.  makers  ElpllEJanl8 
Heat  will  limit  specs,  says  IBM  researcher 

ERp34  0ctll 

Hewlett-Packard  broadens  Its  computer  role 
with  multimode  machine  NP  p95  Nov  22 
Honeywell  introduces  three  small  models 

ERp36Jan  18 

llliac  4  will  be  moved  to  the  Ames  (NASA)  Re¬ 
search  Center  ER  p52  Feb  15 

llliac  4  to  go  operational  by  spring  of  '72 

ERp32  0ctll 

ICMS  could  be  a  Tri  Tac  in  Air  Force  blue 

ERp29Nov22 

International:  Networking  dominates  data 
processing  congress  El  pl4E  Sept  13 
IBM  guns  failing  to  sink  independents 

pi  10  Mar  15 

Interrupt  register  secures  all  data  signals 

p76Dec6 

Japan:  Computer  runs  pocket  phone  pager. 

puts  through  calls  ElpllEJuTy5 

Japan:  Fujitsu's  big  computer  grows  again. 

thanks  to  plated  wire  El  pi  IE  Marl 

Japan:  Kanji  spells  display  for  computer  proj 
ect  El  p9E  July  19 

Japan:  Laser  and  holograph  team  up  for 
computer  input  tablet  El  p8E  July  19 

Japan:  Master  and  working  masks  come 
from  one  automatic  machine  Elp7EAug2 
Japan:  Two  digital  control  systems  aimed  at 
Japan’s  factories  El  plOE  Mar  29 

Japan:  Video  phones  as  data  terminals  tested 
El  |]9E  Aug  30 

Japan  is  packing  everything  into  large  com 
puter  project  p42  May  24 

Japanese  computer  leaders  team  up 

Elp9E  Nov  8 

Japanese  electronics  firms  search  out  new 
markets  to  pierce  economic  fog— report 

pi  19  Nov  22 

Japanese  launch  $97  million  study  for  '80s 
computers  El  pl3E  Sept  13 

Keyboard  with  CRT  display  programs  indus¬ 
trial  controller  NP  pl02  Mar  29 

Laser  Computer  Corp.  lists  a  customer 

ERp36June21 
Law  enforcement  see  Industrial  Electronics— 
Law  enforcement 

Linolex  Systems  has  big  unit  for  less  than 
$10,000  ER  p26  July  5 

Low-cost  digital  tape  drive  provides  automa 
tic  threading  NP  pl22  May  10 

Mail  see  Communications 
Market  report  p39  Jan  4 

Four  pam  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
Memories 

Add-on  memory  includes  buffer 

NP  p94  Aug  2 

AMI  primed  for  speed  with  1 103  type  part 
ERpMSept27 

Associative  processor  coming  of  age 

p91  Feb  15 

Bell  builds  first  complex  bubble  memory 

ERp21  Apr  26 
Bipolar  memory  cell  points  way  to  tiny 
RAM  El  p9E  Mar  1 

Bipolar  memory  cells  strike  back  in  war 
with  MOS  ER  pl9  Mar  1 

Bipolar  memory  has  access  time  of  15  ns 
NPpl46May  10 
BijXJlar  process  promises  RAMs  with  MOS 
density  ER  p35  June  7 

Bipolar  RAM  offers  2K  chip  ER  p32  Oct  25 
Bipolar  ROM  boon  to  microprograms 

ERp39Feb  15 

Bipolar  ROM  has  access  time  of  55ns 

NPpl29May  10 
Bubble/crystal  data  system  proposed  for 
police  cars  ER  p^  July  19 

CCD  makes  it  into  memory  denser  than 
MOS  ER  p31  Mar  15 

Computers  in  the  '70s— report  p61  Sept  13 
Memories  of  the  '70s  p70  Sept  13 

Core  pattern  speeds  memory  NP  p95  Mar  1 
Data  General  runs  with  cores  and  ICs  in 
new  Supernova  ER  p29  June  21 

Depletion-mode  devices  hike  speed  of  MOS 
random  access  memory  |}80Febl5 

Dynamic  MOS  shift  registers  can  also  simu 
late  stack  and  silo  memories  p85  Nov  8 
France.  A  bridge  between  cores  and  semi 
conductor  memories  El  pl4E  Apr  26 

Great  Britain:  Ressy  takes  aim  at  mini 
computer  memory  market 

NPI  pl3E  July  19 
Great  Britain;  Post  Office  works  on  indue 
five  read-only  memory  El  pl5E  Nov  22 
H-P  2100A  compatible,  but  has  bipolar 
ROM  ER  p26  May  24 

Holographic  mass  memory's  promise: 
mega  bits  accessible  in  microseconds 

p61  Jan  18 

Imbalance  adds  performance  of  semicon 
doctor  memory  ER  pl9  Mar  1 

Intel  set  to  chip  at  process  control  field 

ER  p25  Apr  26 
Intel’s  2.048-bit  MOS  read-only  memory: 
New  charge  storage  programs  MOS  ROM 
ER  p38  Feo  15 

IBM  banks  on  bipolar  with  MOS  density 

ER  d42  Mar  15 


XUM 


Isolation  niethod  shrinks  bipolar  cells  for 
fast,  dense  memories  p52  Mar  1 

Japan:  Extra  transistor  raises  bipolar 
memory  performance  El  pl2E  Feb  15 
Japan:  MOS  memories  can  be  repr 
ogramed  electrically  .  .  .  El  pl4E  Sept  27 
.  and  fabricated  with  simpler  struc¬ 
ture  Elpl5ESept27 

Japan:  RAM  gets  a  leg  up  in  MOS  speed 
competition  El  pl5E  Apr  26 

Japanese  companies  push  work  on  plated 
wire  memories  El  p9E  May  10 

.  while  smaller  one  is  geared  to  com¬ 
pete  with  1C  storage  El  plOE  May  10 
Latent  image  can  provide  chips  with  built 
in  control  memories  p82  Aug  16 

Who  needs  latent -image  memories? 

p84  Aug  16 

Litton  touting  MNOS  that's  electrically  alte 
rable  ER  p40  May  10 

Making  sense  out  of  delay  specs  in  semi 
conductor  memories  p82  Oct  25 

Memory  bus  improves  CPU  interactive  file 
managing  ER  p28  Aug  30 

Memory  draws  little  power  NP  pi  17  Jan  18 
MOS  d^ice  accesses  in  120  nanoseconds 
ER  p33  Mar  15 
MOS  dynamic  shift  registers  have  clock 
rate  of  5  MHz  NP  p95  Apr  26 

MOS  firms  eye  1-transistor  cells^7  Aug  30 
MOS  memoiy  driver  is  fastNP  pl57  Sept  13 
MOS  memory  system  built  for  peripherals 
NPp97Mar29 
Microprograming  made  easy— with  a 
4.096-bit  bipolar  ROM  p64  Mar  15 

Molybdenum  gates  open  the  door  to  faster 
MOS  memories  p68  Apr  12 

Morwiithic  memory  drivers  reduce  pc  board 
area  NPpl26Marl5 

NSA  to  get  Terabit  memories 

ER  p40  June  7 
Navy:  Domain  memory  seen  as  disk  re¬ 
placement  ER  p24  July  5 

Netherlands:  Read-only  memory  cut  out  for 
the  job  Elp9EOctll 

Nitride-oxide  layer  proofs  memory  against 
data  loss  p53  July  5 

Number  reaches  18K  in  monolithic  RAM 
derby  ERp21Apr26 

Off  the-shelt  mil-spec  RAM  has  30-ns  ac¬ 
cess  time  NPpl46Marl5 

1 .024  bit  RAM  is  flexible  NP  p96  Aug  2 

Open-loop  ferrite  rods  make  fast,  easy  to- 
build  memory  NPpl40FeblS 

Plated  wire  still  holding  on  plOl  Jan  18 
Plated  wire  thinks  small  NPpl37Marl5 
Productivity  robot  uses  plated  wire  memory 
ER  p25  Aug  30 
PROM  uses  Schottky  diodes,  provides 
three  state  output  NP  pl22  Jan  18 

RAM  combines  bipolar.  MOS 

NP  pl31  Apr  12 
ROM  can  be  electrically  programed  and 
reprogramed  and  reprogramed . 

p91 May  10 

ROM  speeds  up  wire  bonder  NP  p83  Dec  20 
ROMs  have  3-state  outputs 

NP  pl08  May  24 
Reading  and  writing  with  manganese  bis 
muth  ER  p26  Apr  26 

Semiconductors  program  tv  color  corrector 
ER  p34  Jan  18 

Silicon  disk  memories  beat  drums 

p85  May  24 

SOS  to  bow  in  as  5.120  diode  ROM 

ER  p24  Feb  1 

Single  transistor  cell  make  room  for  more 
memory  on  an  MOS  chip  p69  Aug  2 

Sintered  heads  increase  speed 

NP  pl49  Sept  13 
Switzerland:  MESFET  memory  stuffs  in  the 
bits  El  pl3E  Feb  15 

Tester  geared  to  memory  user 

NPpl26  Apr  12 
Wescon  preview:  RAM  module  permits  'off- 
shelf'  systems  NP  pi  16  Aug  16 

West  OWmany:  Rods  and  cylinders  mesh  to 
make  read  only  memory  El  pl3E  Nov  22 
West  Germany:  SEL  goes  to  cores  for  satel¬ 
lite  storage  El  plOE  June  21 

MOS/LSI  opens  doors  to  small  airborne  com¬ 
puters  ER  p23  Aug  30 

Minicomputers 

Bipolar  ICs  run  minicomputer 

NPp97  Mar  29 
Controller  is  multi  purpose  NP  pi  13  Oct  1 1 
Data  General  runs  with  cores  and  ICs  in 
new  Supernova  ER  p29  June  21 

Did  Japan  get  the  better  of  Data  General 
deal?  ER  p28  July  5 

DEC'S  new  minicomputers  buck  the  nudity 
fashion  ER  p40  Aug  16 

Evolution  breeds  2  minicomputer  that  can 
take  on  its  big  brothers  p62  Oct  1 1 

France:  For  minicomputers— precise 
analog  output  voltages  NPIp31EJune7 
Great  Britain:  Concorde  to  pass  fatigue 
tests  by  minicomputer  El  p9E  Mar  1 

Great  Britain:  Piessy  takes  aim  at  mini 
computer  memory  market 

NPI  pl3E  July  19 
In  military  dress,  minicomputer  can  harrdle 
toughest  environment  p61  Mar  1 

ITT  minicomputer  controlled  electronic 
PBX  ER  p48  Apr  12 

Japan:  Minicomputer  runs  checkout  of 
stereo  amplifiers  NPI  p21E  Oct  11 

Japanese  exhibit  spotlights  test  automa 
tion  NPI  p2 IE  Nov  22 

LSI  design  system  run  by  minicomputer 

NP  pi  17  Oct  25 
Manufacturing  rights  offered  to  big  users 
of  minicomputer  NP  pl35  June  7 

Mini  line  speed  doubled  NP  p78  Aug  30 
Minicomputer  expands  terminal  processing 
power  NPpl21MaylO 

Minicomputer  market  is  shifting  p76  Mar  1 


maxicomputers?  p56  Mar  29 

Minicomputer  power  extended— digital 
data  distributor  NP  p87  Mar  1 

Minicomputers  and  memory  testers 

p70  May  10 

Novas  (3)  join  mini  battle  NPpl09Nov22 
Omnus  1  mini  tackles  special  jobs 

NPpl03Sept27 
Register  built  for  high  speed 

NPpl35  Oct  25 
Schottky  TTL  blunts  ECL  growth  p69  Mar  1 
Stripped  minis  quicken  price  skirmish 

ER  p40  Mar  15 
Tl  elbows  way  into  low-price  minicomputer 
race  NP  pi  11  Nov  8 

U  S.  agencies  turn  to  minis,  boost  DEC 
sales  ER  p48  Dec  6 

West  Germany:  Minicomputer  cuts  through 
measurement  noise  El  pl6E  Nov  22 

West  Germany:  The  minicomputer  for  ev 
ery  garage  El  plOE  Aug  16 

Modified  key  disk-tape  station  is  remote,  on 
line  terminal  NP  plOO  Mar  29 

Multiplexer  has  low  distortion  NP  pi  17  Nov  8 
Multiplier  circuit  is  monolithic 

NP  pl25  Sept  13 

Multiplying  made  easy  for  digital  assemblies 
p56  Nov  22 

NASA  computer  sees  the  whole  picture 

ER  p43  June  7 

Navy:  Displays,  computers  to  teach  dogfight 
ing  ERp38  0ctll 

Network  tester  quick  to  change 

NPpll7  June7 
N.Y.'s  power  pool  automates— computer  cen 
ter  planned  for  early  '72  p79  July  5 

1971  market  pl02  Aug  16 

Off-track  bets  go  legal— via  computer  system 
p79  Jan  4 

Optical  computer  reads  like  a  dream  . 

p81  Mar  29 

Optoelectronics  makes  it  at  last— report 
Pt.  1  p61Nov8 

F‘t.  2  Optoelectronics  engineers  pit  lasers 
against  air  pollution  p64  Dec  6 

Paper  tape  in  cartridge  features  simplicity 

ER  p21  Mar  1 

Patent  Office  to  get  computer  system 

ER  p31  July  5 

Pertec  tries  a  little  kindness  pw)  Sept  27 
Pipe  organ  goes  digital  p79  May  24 

F’oint-of  sale  gear  set  for  takeoff  pl02  Nov  8 
Point  of-sale  see  also  Communications 
Police  electronics  see  Industrial  Electronics- 
Law  enforcement 

Positive  and  negative  gates  trim  Icraic  pack 
age  count  p78  Oct  25 

RCA  reorganizes  its  Computer  System  group 
ER  p28  Feb  1 

Announces  extension  to  its  line  of  comput 
ers  ER  p29  Aug  30 

Drops  out  of  computer  production 

ER  p25  Sept  27 
Railroad  cars  full  of  sloshing  liquids  weighed 
with  help  of  a  computer  ER  p31  Aug  2 
Sanders  800  designed  for  decentralized  sys¬ 
tems  ER  p34  June  2 1 

Scrambler  safeguards  teleprinter  data 

ER  p43  Apr  12 

Shipboard  EDP  gets  favorable  breeze 

pl07  Apr  12 

Software:  Programs  aim  at  miniperipherals 

ER  p38  Apr  12 

Sorter  developer  sought  ER  p30  July  19 
Speech  pattern  classifier,  computer  listens  to 
its  master's  voice  p84  May  10 

Speech  recognition  system  handles  service 
calls  ERp40Septl3 

Sweden:  New  computer  takes  over  time-and- 
motion  studies  El  pl2E  June  21 

Sweden:  Stockholm  speeds  commuters  with 
computers  El  pl6E  Dec  20 

Switzerland:  Computerized  »stem  routes 
and  handles  telegrams  El  pl6E  Apr  12 
Switzerland:  Wake  up  by-computer  time 

Elp9EMar29 

A  system  designer's  lament:  give  us  better 
digital  ICs  p70  Dec  6 

Tl  sees  computers  in  its  future  p93  Oct  1 1 
T ransportation  agency  maps  electronic  roads 
plOl  Oct  25 

Univac  aims  1616  at  military.  FAA  markets 

ERp32  0ctll 

Univac  could  become  No.  2  FR  p50  Dec  6 
Univac's  9700  attacks  IBM  with  emulation 

ER  p31  Nov  22 

West  Germany:  Now  a  computerized  fishing 
trawler  Elp8EAug2 

West  Germany:  Programed  driving  gets  a 
road  test  El  p7E  July  19 

West  Germany:  VW  harnesses  a  computer  to 
diagnose  bugs  El  plOE  Oct  1 1 

Xerox:  Where  is  XDS  going?  p86  Mar  29 


CONFERENCES 

East  Germany:  Leipzig  Fair  El  pl4E  Apr  12 
EIA  show:  Audio  firms  dominate  p96Julyl9 
European  Microwave  Conference  (2nd) 

El  plOE  Aug  30 

FrarKe:  Audio-Visual  Show  in  Paris 

El  p9E  Jan  18 

France:  Pans  Components  Show 

NPI  p27E  Mar  15 
Hanover  Fair:  Spring  time  is  industry-watch¬ 
ing  time  NPI  p23E  Apr  26 

Instrument  Society  finds  show  business  qui 
eter  ER  p41  C^t  25 

Interkama  spotlights  test  automation 

NPI  p25E  Oct  25 

IEEE— report 

R.  1  Dissension  spurs  a  search  for  rele¬ 
vance  p88  Mar  15 

Pt.  2  Changing  times  bring  a  changing 
show  p93  Mar  iS 

IEEE  1971:  not  bad.  considering 

ER  o37  Apr  12 


International  Federation  for  Information  Ro-  I 
cessing  Congress  (fourth)  El  pl4E  Sept  13 
Italy:  Rassegna  Internazionale  Elettronica. 
Nuclearee  Teleradiocinematografica  show 
NPI  p27E  Apr  12 

London  Electronics  Components  Show 

NPI  p21E  May  10 
Medex  71  exhibitors  zero  in  on  heartbeats. 

blood  counts  El  p8E  Mar  29 

Milan  components  show  NPI  p27E  Sept  13 
National  AWospace  Electronics  (inference  in 
Ohio  ER  p38  May  10 

Spring  Joint  Computer  Conference  in  New 
Jersey  ER  p38  May  10 

Telecom  71— At  (xeneva.  the  subnet  is  tele 
communications  El  p9E  July  5 

Wescon— repoit  p58Augl6 

How  can  Wescon  survive  market  fragmen 
tation?  p58  Aug  16 

As  Wescon  71  rolls  in.  the  West  diversifies 
p65  Aug  16 

Technical  sessions  focus  strongly  on  eco¬ 
nomics  and  manufacturing  p70  Aug  16 

Wescon  focus:  zoom  in  on  '72 

NPpllSAug  16 
Wescon's  cloud  has  silver  lining 

ER  p30  Sept  13 


CONSUMER  ELECTRONICS 
Audio  firms  dominate  EIA  show  p98  July  19 
Cassettes  face  furor  over  noise  p82  Aug  2 
(Jonsumerism  tide  crests  in  Washington 

pi  10  Apr  12 

Credit  card  authorization  see  Communi¬ 
cations— Point  of-sale 

Digital  cassette  standard  under  fire  p99  Dec  6 
Electronics  firms  ponder  ground  rules  for 
new  game  plan  ERp21Aug30 

Engineering,  meet  consumerism 

pi  10  Sept  13 

Europe:  Consumer  renaissance  flowers  in  Eu¬ 
rope  p69  Aug  30 

European  Markets— 1972:  Electronics  mar 
kets  suffer  as  Europe's  economy  sags— re¬ 
port  p87  Dec  20 

Finnish  electronics  rides  sales  wave 

pl06  Nov  8 

Fm  tuner  uses  technology  transfer  from  aero 
space  ERp32June21 

Hi  fi  equipment  at  Rome  Show 

NPIp27E  Apr  12 

Hi  fi— Quad  sound:  siren  song  for  hi-fi  sales 
^3M7l 

High-voltage  tubes  fading  away  p81  July  5 
Japan:  Microwave  oscillator  sires  other  prod 
ucts— mini  radar,  burglar  alarm,  auto  air 
bag  actuator  El  plOE  Aug  2 

Japanese  electronics  firms  search  out  new 
markets  to  pierce  economic  fog— report 

pi  19  Nov  22 

Market  report  F>44.p46  Jan  4 

Four  page  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
Music:  F’ipe  organ  goes  digital  p/9  May  24 
1971  market  plOl  Aug  16 

Rogramer  picks  spots  on  reel  to-reel  tapes 

ER  p34  July  19 

(^adraphonic  sound:  RCA.  CBS  set  to  lock 
horns  over  quadraphonic  approach 

ER  p30  Nov  22 

Radio:  four  channel  stereo  broadcast:  peti 
tion  for  quadcasts  awaits  F(JC  decision 

ER  p34  Sept  13 
Radio:  Ham  gear  gets  a  boost  p78  Apr  26 
Radio:  Japanese  stereo  radio  digital  "world 
clock"  ERp32July5 

Radio:  matched-varactor  chip  brings  elec¬ 
tronic  tuning  to  a-m  radios  p60  July  19 
Stereo:  PhaseJock  loop  comes  to  fm  stereo 
wrapped  in  an  1C  package  p62  Nov  22 
Toys:  Japanese  light  beam  gun  and  targets 
top  Yule  list  Elpl3EDec20 

Watches  see  Timers 


CONSUMER  ELECTRONICS  See  also  Automo 
tive:  Color  Television:  Television:  Video 
Recorders 


CONVERTERS 

A  d  converter  is  fast.  6x4x2  inch  unit 

NPp89  Aug2 

A  d  converter  provides  real-time  error  correc 
tion  p78  Dec  6 

Analog-digital  converter  resolves  7  bits  at  30 
MHz  NP  p99  Mar  29 

Converter  built  for  flexibility  NP  pi  12  Nov  22 
Digital  ICs  -F  VOR  >  simpler  navigation 

p80Mar  15 

Discrete  digital  analog  converter  is  aimed  at 
low  price  markets  NP  pl31  Feb  15 

Flip-flop  sequeiKes  conversion  register 

p76  Nov  22 

Josephson  frequency  converter— report 

(AA  Mar  1 

Low  power  a-d  converter  is  a  battery  life-saver 
p71  Mar  29 

Micropower  a-d  converter  needs  a  battery  a 
year  NP  pl04  Nov  22 

Monolithic  level  shifter  lets  MOS.  TTL  share 

same  network  p70  July  5 

Rastic  ICs  cut  converter  price  NP  p95  Feb  1 
Seven  code  PCM  converter  clocks  at  data  out¬ 
put  rate  p57  July  5 

10-bit  digital  analog  converter  sells  for  $29 

NPp91  Aug  2 

Triphasic  analog  to-digital  converter:  For  new 
a-d  scheme,  cut  out  the  noise 

ER  p39  June  7 

Voltage  frequetKy  converter  uses  four  layer 

diode  p76  Dec  6 

Wescon  preview:  Graphics  converter  saves 
computer  time  NP  pi  18  Aug  16 


COUNTERMEASURES 

AWACS  candidate  ER  p23  July  5 

AF's  AANCP:  Politics  stalls  post  attack  system 
d105  Jan  18 


Navy:  S-3A  equipment  nears  test  date 

ER  p26  Jan  4 

S-3A  moves  ahead— step  by  step 

p83Mar29 

Lockheed  getting  ahead  of  itself 

ER  p30  Nov  22 


COUNTERS  See  Instruments 


COUPLERS  See  Communications 


CRYOGENICS 

Josephson  junctions  leave  the  lab  .  .  .  but 
only  a  few  at  a  time— report  p38  Mar  1 

The  making  of  Josephson  junctions 

p42  Mar  1 

A  Josephson  frequency  converter 

p44  Mar  1 


CRYSTALS 

Bubble/ crystal  data  system  proposed  for  po 
lice  cars  ER  p^  July  19 

France:  Laser  and  piezoelectric  crystals  align 
masks  El  pl4E  Feb  15 

France:  Liquid  crystal  display  is  built  on  top 
of  MOS  drive  El  pl4E  May  24 

Gas  planar  displays,  liquid  crystal  units  chal¬ 
lenge  LEDs  NPpl24Aprl2 

Great  Britain:  British  push  tubes,  semicon 
ductors.  and  crystals  at  Pans 

NPI  p45E  Mar  15 
Honeywell  ready  for  PLZT  push  ER  p23  Aug  2 
Inside  electronic  watchn:  a  micropower 
movement  p97  Apr  12 

Japan:  stereo  radio  digital  "world  clock  " 

ER  p32  July  5 

Liquid  crystal  leads  reduced  ER  p33  Oct  25 
Liquid  crystals  use  only  5V  NP  pi  13  June  21 
Fhiotochromics  working  into  hardware 

ER  p26  Jan  4 

The  right  numeric  readout:  a  critical  choice 
for  designers— report  p65  May  24 

West  Germany:  Liquid  crystal  displays  bring 
flat  tv  closer  El  p7E  Mar  29 

West  Germany:  Liquid  crystal  effect  cuts 
power,  ups  contrast  El  p7E  Dec  6 


CYBERNETICS 

Productivity  robot  uses  plated  wire  memory 
ER  p25  Aug  30 


DETECTION 

Coal  miners  dig  electronics  pl03  Sept  13 
Digital  data  links  deserve  a  bit  error  rate  de¬ 
tector  p82  Oct  1 1 

FET  pair  bridges  meter  impedance  gap 

p51  Feb  1 

FDA  to  install  surveillance  system 

ER  p23  Mar  29 

France:  Drawing  a  bead  on  infrared  radi 
ation— Agramakoff's  Micristors 

El  plOE  May  10 
Great  Britain:  Electronic  aids  invade  Scotland 
Yard's  sanctums  El  pl6E  Mar  15 

Great  Britain:  Seeing  infrared  at  room  tem¬ 
perature  with  TGS  Elpl5ESept27 

High-impedance  driver  boosts  detector's 
dynamic  range  p79  Oct  25 

Infrared  seen  best  bet  for  'electronic  battle¬ 
field'  ER  p22  Feb  1 

Infrared  sensors  are  monolithic  NP  ^9  July  5 
Intrusion  detectors  score  in  Laos  pi  14  Mar  15 
1C  techniques  applied  to  makirig  implantable 
sensors  ER  p40  Feb  IS 

Japan:  microwave  oscillator  sires  burglar 
alarm  El  plOE  Aug  2 

A  Josephson  frequency  converter— report 

p44Mar  1 

Optical  pollution-detection  systems 
MIT  tunes  in  on  pollution  ER  p22  Apr  26 
Lincoln  Lab  looks  at  Raman  effect  device 
ER  p22  Apr  26 

Optical  technique  spots  plating  voids  in  pc 
boards  (^1  Aug  % 

Scan  scope,  spectrometer  give  failure  an¬ 
swers  ER  p23  May  24 

Shoplifting-detection  system:  Microwave  tag¬ 
ging  system  ER  p31  Nov  22 

West  Germany:  Focusing  on  water  pollution- 
new  instrument.  Variosens  El  pl2E  May  10 


DIODES 

Beam  leads  attached  to  GaP  diode  matrices 
ER  p35  Apr  12 

Chip  decodes,  drives  LEDs  NPpl29Septl3 
A  convenient  way  to  model  the  haiv^  zener 
diode  p67  Oct  1 1 

Data  acquisition  system  tries  for  middle-road 
jobs— unit  from  Digitem  uses  LEDs 

NP  p73  Aug  30 

Diode  and  SCR  protect  multiple-voltage 
equipment  p75  Oct  11 

Diode  key  to  first  precise  measure  of  speed  of 
light  ERp40  0ctll 

Diode  laser's  on  right  track  for  car  pollution 
ER  p29  Sept  13 
Diodes  stabilize  FET  gain  to  1%  over  lOOX 

rar\M  IJ82  June  7 

Faceplate  makes  LED  array  look  like  seg¬ 
mented  readout  NP  plOO  July  5 

Fairchild  joins  256-diode  optical  scanner  club 
ER  p26  Sept  27 
France:  GaAs  diode  matrix  handies  graphics 
like  radar  display  El  pl6E  Sept  13 

Feedback  zeros  dc  level  of  diode  gating  cir 
cuit  p49  Aug  30 

Four- layer  diode  circuit  out-regulates  zener 
by  5:1  p81  June  7 

4  watt  cw  GaAs  Impatts  offered  commercially 
ER  p23  Mar  1 

Gallium  arsenide  goes  standard 

ERp44Aprl2 

(Sas  planar  displays,  liquid  crystal  units  chal¬ 
lenge  LEDs  NPpl24Aprl2 

Great  Britain:  Diffusion  method  flashes  green 
light  for  green  LEDs  El  pl3E  Apr  26 

Great  Britain:  Dot-matrix  tubes  challenge 


't' 


XUH 


LEDs  in  readouts  NKI  pl/t  Nov  8 

Great  Britain:  Germanium  mosaic  catches 
near  IR  from  night  glow  El  plOE  July  5 
Great  Britain;  Gunn  diodes  work  as  high¬ 
speed  shift  register  El  p8E  Feb  1 

Great  Britain:  Infrared  light-emitting  diodes 
sort  packages  El  pllE  Aug  16 

Great  Britain:  Zinc  selenide  display  promises 
price  break  El  pi5E  June  7 

The  Gunn  flange— a  building  block  for  low 
cost  microwave  oscillators  p>47  Mar  1 
H-P  chases  market  with  $10  LED  display 

ER  p35  Jan  18 

Impatt  diodes  and  millimeter  wave  appli 
cations  grow  up  together  p78  Oct  1 1 
Infrared  sensors  are  monolithic  NP  p89  July  5 
Isoplanar  process  stirs  1C  houses  p79  Mar  29 
Japan:  New  TeO  diode  has  great  expecta¬ 
tions— a  2-W  output  El  pl2E  Aug  16 

Laser  diodes:  Different  ways  of  driving  a  pul 
sed  iniection  laser  p59  Dec  20 

Light  diodes  put  into  ready  made  displays 

NP  p96  Mar  29 

LED:  The  display  job  calls  the  shots  in  contest 
between  GaP  and  GaAsP  p74  Oct  25 

LED:  In  strobed  LED  displays,  how  bright  is 
bright?  p78  Nov  22 

LED:  Tiny  LED  numeric  readout  aimed  at  cal¬ 
culators.  probes  NP  p86  Apr  26 

LED  in  dual  in-line  package  aimed  at  calcu 
lator  market  NP  pl24  Mar  15 

LED  pair  forms  null  indicator  p58  Aug  2 
LED  technology:  GaN.  spinel  substrates 
widen  LED  technology  ER  p43  Oct  25 
LEDs  aimed  at  consumer  |Obs  NP  p85  Mar  1 
Liquid  crystals  use  only  5  V  NP  pi  13  June  21 
Low-cost,  low-density  LEDs  help  check  on 
card  logic  NP  pi  14  June  21 

Nd/YAG  diode  pumped  at  room  temperature 
ER  p28  Jan  4 

Negative  voltage  source  offers  very  high  sta¬ 
bility  NPpl26June7 

Novel  cavity  phase-locks  LSA  oscillator 

ER  p38  Oct  25 

PROM  uses  Schottky  diodes,  provides  three 
state  output  NP  pl22  Jan  18 

Protect  your  transistors  against  turn-on  or 
testing  transient  damage  p92  Dec  6 

Proximity  unit  runs  at  10  GHz 

NPpl29  June7 
Reactor  deposits  GaAsP  films  for  light  emit¬ 
ters  NP  p91  May  24 

The  right  numeric  readout:  a  critical  choice 
for  designers— report  p65  May  24 

SCR  crowbar  circuit  protects  Impatts 

p74  Jan  18 

Schottky  diode  has  turn-on  voltage  of  340  mV 
at  1  mA  NP  pl21  Dec  6 

Schottky  diode  in  comparatorNP  pl23  June  7 
Solid  state  combo,  silicon  photodiode/op 
amp.  senses  light  well  enough  to  vie  with 
tubes  p50  May  24 

Voltage  frequency  converter  uses  four-layer 
diode  p76  Dec  6 


DISPLAYS 

Bell's  imaging  technique  makes  its  bow  in 
line  scanner  ERpl9Mar29 

Bubble/crystal  data  system  proposed  for  po¬ 
lice  cars  ER  p28  July  19 

CCD:  Simpler  approach  means  better  images 
ER  p38  Oct  25 

Charge-coupled  imager  now  covers  area 

ER  p21  May  24 

Cockpit  CRT  duplicates  ground  controller's 
picture  ER  p26  Aug  2 

Color  CRT  monitor  has  high  resolution 

NPpl04July  19 

Color  in  plasma  opens  new  doors 

ER  p31  Mar  15 

Credit  card  authorization  see  Communi- 
cationt— Point -of-sale 

Data-compression  study  yields  graphic  tech 
niques  ER  p23  Feb  1 

Digital  system  transfixes  nanosecond  tran 
sients  p80  Dec  6 

Drivers  set  for  displays  NP  pl45  May  10 
EDP  watches  the  sickbed  p83  July  5 

Faceplate  makes  LED  array  look  like  seg¬ 
mented  readout  NP  plOO  July  5 

Ferroelectric  display's  big  bonus:  selective 
erase/write  capability  p34  Feb  1 

Flat  tube  enters  small-screen  derby 

ER  p30  June  21 
France:  Engine  performance  analyzer  dis 
plays  on  a  wide  screen  El  pl4E  Nov  22 
France:  GaAs  diode  matrix  handles  graphics 
like  radar  display  El  pl6E  Sept  13 

France:  Liquid  crystal  display  is  built  on  top 
of  MOS  drive  Elpl4EMay24 

GaN.  spinel  substrates  widen  LED  technology 
ERp43  0ct25 

GaP  in  displays:  is  last  GaAsP  in  sight? 

ER  p36  Aug  16 

Gas  planar  displays,  liquid  crystal  units  chal¬ 
lenge  LEDs  NPpl24Aprl2 

Gas  plasma  panels  getting  gray  scales 

ER  p35  May  10 

Generator  offers  synthesizer  stability,  six  digit 
display  NP  pi  17  Apr  12 

Great  Britain:  Crt  for  airborne  head  up  dis 
plays  NPI  p45E  Mar  15 

Great  Britain:  Dot  matrix  tub«  challenge 
LEDs  in  readouts  NPI  pl7E  Nov  8 

Great  Britain:  Electroluminescence  yellow 
now.  blue  and  green  to  come 

Elpl5E  May  24 
Great  Britain:  Putting  aircraft  flight  data  into 
one  tv  display  El  p9E  July  19 

Great  Britain:  Zinc  selenide  display  promises 
price  break  Elpi5EJune7 

H-P  chases  market  with  $10  LED  display 

ER  p35  Jan  18 

H  P  turns  to  LSI  circuits,  solid  state  displays 
in  500-MHz  counter  and  rms  voltmeter 

NP  p89  Mar  29 

Honeywell  ready  for  PLZT  push  ER  p23  Aug  2 


Interactive  graphics  terminal  offers  gray¬ 
scale  video  image  NP  pl30  May  10 

1C  op  amps  straighten  out  CRT  graphic  dis¬ 
plays  p/0  Jan  4 

Japan:  Fujitsu  glows  over  plasma  displays 

El  pi  IE  May  10 
Japan:  Kanji  spells  display  for  computer  proj¬ 
ect  El  p9E  July  19 

Japan:  Thick  film  route  leads  to  thin  glow  dis¬ 
play  tube  pl3E  May  24 

Keyboard  with  CRT  display  programs  Indus 
trial  controller  NP  pl02  Mar  29 

Light  diodes  put  into  ready-made  displays 

NP  p96  Mar  29 

LED:  The  display  job  calls  the  shots  in  contest 
between  GaP  and  GaAsP  p74  Oct  25 

LED:  In  strobed  LED  displays,  how  bright  is 
bright?  p78Nov22 

LED  in  dual  in  line  package  aimed  at  calcu¬ 
lator  market  NP  pl24  Mar  15 

LED  readout  is  0.6-in.  high  NP  p93  Feb  1 
Liquid  crystal  leads  reduced  ER  p33  Oct  25 
Liquid  crystals  use  only  5  V  NP  pi  13  June  21 
Logic  signals  pulse  heaters  for  multiplexed 
display  p82  Nov  8 

Low-cost  display  provides  some  graphics  ca¬ 
pability  NP  pl43  Mar  15 

Minicomputer  expands  terminal  processing 
power  NP  pl21  May  10 

Navy:  Cockpit  display  features  moving  win¬ 
dow  ER  p46  May  10 

Navy:  Displays,  computers  to  teach  dogfight¬ 
ing  ERp38  0ctll 

Ohio  experiments  put  3-d  scope  in  sight 

ER  p25  July  5 

Photochromies  working  into  hardware 

ERp26Jan4 

Plasma  display  changes  color  as  current  in 
put  changes  p66  July  19 

Plasma  panels  appear  in  display  terminals 

ERp26May24 

Point  of  sale  gear  see  Communications— 
Point-of  sale 

RCA  bucket  brigade  in  new  camera  tube 

ERp32Nov8 

The  right  numeric  readout:  a  critical  choice 
for  designers— report  p65  May  24 

Rotating-ring  watch  display  may  leapfrog 
LEDs,  crystals  ER  p30  Oct  11 

Three  new  technologies  converge  in  high  per 
formance  instruments  p38  Apr  26 

Tiny  LED  numeric  readout  aimed  at  calcu¬ 
lators.  probes  NP  p86  Apr  26 

Turning  tv  into  time,  calibration  source 

ER  p26  Aug  2 

Wescon  preview:  Digital  multimeter  has  liquid 
crystal  display  NP  pi  18  Aug  16 

West  Germany:  Crossed  light  beams  bridge 
operator/display  interface  El  plOE  Oct  11 
West  Germany:  Electroluminescence— wide 
screen  display  El  pl6E  May  24 

West  Germany:  Liquid  crystal  displays  bring 
flat  tv  closer  El  p7E  Mar  29 

West  Germany:  Liquid  crystal  effect  cuts 
power,  ups  contrast  El  p7E  Dec  6 

West  Germany:  Vehicle  locator  shuns  re 
fleeted  signals  El  pl3E  Dec  20 


EDITORIALS 

The  engineer  of  the  1970s 


p20  June  7 


EDUCATION 

EEs  face  a  changing  career  outlook  in  the 
challenging  '70s—  report  p55  June  7 
Europe:  How  electronics  is  gradually  invading 
Europe's  classrooms  El  p9E  Jan  18 

Hard  times  improving  training  aids  outlook 
ER  p38  Aug  16 

NASA  funds  JPL  project  with  we  on  school 
market  ER  p44  May  10 

Training  system  teaches  digital  circuitry 
■■  131 


NP  pi  13  Nov  8 


ELECTRON  BEAMS 

Electron  beam  masker  ready  ER  p22  Feb  1 
Electron  beams  shine  on  1C  layouts 

p83  June21 

Machine  reveals  bonding  and  dwice  failures 
in  beam  lead  parts  ER  p24  Apr  26 


ENVIRONMENT 

Decoder  for  industrial  jobs  has  high  noise  im 
munity  NP  p83  Aug  30 

Diode  laser's  on  right  track  for  car  pollution 
ERp29Septl3 
Netherlands:  Zirconium  tube  keeps  tabs  on 
water  pollution  El  pl2E  July  5 

Optical  pollution-detection  systems 
MIT  tunes  in  on  pollution  ERp22Apr26 
Lincoln  Lab  looks  at  Raman-effect  device 
ERp22  Apr26 

Optoelectronics  report 
Pt.  2  Optoelectronics  engineers  pit  lasers 
against  air  pollution  p64  Dec  6 

Radiation:  Protective  standards  due  in  three 
years  ER  p35  Aug  16 

Tv  makers  ask  for  component  standards 

ER  p40  Aug  16 

West  Germany:  Focusing  on  water  pollution- 
new  instrument.  Variosens  El  pl2E  May  10 


FET  supply  tests  bipolar  current  gam 

p61  Sept  27 

FET  switches  seek  relay  jobs  NP  pl21  Dec  6 
GaAs  device  doubles  as  microwave  switch 

ER  M  Feb  15 

Input  noise  voltage  is  only  0.6  uV  over  wide 
range  NPpl39Augl6 

Ion  implanted  MOSFET  ups  breakdown  to 
200  V  ERp41Dec6 

Japan:  Camera  makers  eye  FETs  and  silicon 
cells  for  controls  Elpl3EMaylO 

MOSFETs  rejuvenate  old  design  for  CATV 

broadband  amplifiers  p72  Mar  15 

Reading  aid  for  the  blind  ER  p42  Feb  15 
Short-delay  J  FET  switch  gates  high-speed 
data  p58  July  5 

Stable  FET  clamp  operates  at  10  MHz 

p81 May  10 

Switzerland:  MESFET  memory  stuffs  in  the 
bits  El  pl3E  Feb  15 

Tester  is  programable  NPp94Mar29 


FILTERS 

Active  filter  has  high  Q  NPpl04Nov22 

Active  filters  are  tunable  NP  pi  19  July  19 
Feedback  zeros  dc  level  of  diode  gating  cir¬ 
cuit  p49  Aug  30 

Impedance  lowering  op  amp  speeds  filter  re¬ 
sponse  p82  May  10 

Japan:  Thin  film  RC  filters  are  stable  and  ver¬ 
satile  Elpl3EAprl2 

MOS/ LSI  brings  complex  circuits  within  reach 
of  any  designer  p62  July  5 

Notch  filter  features  constant  depth 

ER  p32  Sept  13 
Resistance  change  alters  filter's  output  func¬ 
tion  p78  Aug  16 

Simple  arithmetic:  an  easy  way  to  design  ac 
five  bandpass  filters  p86  June  7 

Take  a  shortcut  to  filter  design  p90  0ct25 
Tl  filters  wind  up  in  military  work 

ER  p33  Jan  18 

Tunable  active  maintains  constant  Q 

p72  July  19 

Versatile  digital  circuit  filters  highs,  lows,  or 
bands  p66June21 


GENERATORS 

Belgians  ready  wide-ranging  pulse  generator 
NPIpl3E  Aug  30 
Broadband  pulse  generator  uses  small  timing 

capacitance  p80  Aug  16 

Canada:  Tone  generator  for  phones  opens 

door  to  Europe  NPIpllEAug2 

Dual  op  amp  comparator  controls  ramp  refer 
ence  p76  Oct  1 1 

FET  current  source  gives  stable,  precise  ramp 
p81  Nov  8 

Generator  offers  synthesizer  stability,  six  digit 
display  NP  pi  17  Apr  12 

Japan:  Digital  sweep  generator  reads  linearly 
inO.l  Hz  steps  NPI  p24E  Jan  18 

Pulser  stresses  test  versatility  NP  p85  Feb  1 
Test  generator  is  programable  NP  pto  Dec  20 
Triggered  sweep  generator  responds  to  100- 
ns  spike  p79  Aug  16 

The  uncommon  versatility  of  the  common 
current  generator  p40  Feb  1 

Variable  pulse  generator  consists  of  four  in¬ 
verters  p48  Aug  30 

Wescon  preview:  Artwork  generator  is  fast. 

precise  NP  pl20  Aug  16 

West  Germany:  Pulse  generator 

NPI  p38E  Mar  15 


GUIDED  MISSILES 

AF  award  to  Boeing  for  the  controversial 
SRAM  ER  p28  Feb  1 

Navy's  Harpoon  moves  into  enigineerin^ 


phase 


ER  p22  July  i 


FIELD  EFFECT  TRANSISTORS 

Designing  differential  FET  inputs  with  overall 
performance  in  mind  p76  June  21 

Diodes  stabilize  FET  gain  to  1%  over  100  C 
range  pK  June  7 

Fairchild  develops  30-GHz  GaAs  FET 

ER  p22  Aug  30 

FET  cascode  technique  optimizes  differential 
amplifier  performance  p81  Jan  18 

FET  current  sources  gives  stable,  precise 
ramp  p81  Nov  8 

FET  has  140-dB  input  range  NP  p75  Aug  30 
FET  multiplies  pulse  time  on  1C  one-shot 

p90  Apr  12 

FET  pair  bridges  meter  impedance  ga^ 


pSl  Feb  1 


GUNN  EFFECT 

Great  Britain:  Gunn  diodes  work  as  high¬ 
speed  shift  rMister  El  p8E  Feb  1 

Great  Britain:  Gunn  modules  get  tuning  by 
varactor,  lumped  elementsEI  plOE  June  21 
The  Gunn  flange— a  building  block  for  low 
cost  microwave  oscillators  p47  Mar  1 
West  Germany;  Gunn  effect  amplifiers  yield 
gams  up  to  32  dB  El  pl3E  Sept  27 


HALL  EFFECT 

Hall-effect  tachometer  NP  plOl  Mar  29 
In  1C  form.  Hall  effect  devices  can  take  on 
many  new  applications  p46  Aug  2 

MOS  +  Hall  effect  -  more  sensitivity 

ER  p33  June  21 


HOLOGRAPHY  See  Lasers:  Photography 


INDUSTRIAL  ELECTRONICS 

Adaptive  control  works  into  machine  tool  pic¬ 
ture  ER  p26  July  5 

Ampex  going  bipolar  with  its  arrays 

ER  p43  May  10 

BART :  Automated  subway  speeds  along 

p78Marl 

Calculator  chips  help  measure  gas 

ER  p39  Nov  8 

Calculators  see  Calculators 
Carpet  backing  measured  by  microwave  sys¬ 
tem  ER  p28  Aug  2 

Cash  register:  NRMEC  chips  to  go  into  cash 
register  Elf  p34  Nov  22 

Coal  miners  dig  electronics  pl03  Sept  13 
Electronics  firms  ponder  ground  rules  for 
new  game  plan  ERp21Aug30 

European  Markets— 1972:  Electronics  mar 
kets  suffer  as  Europe's  economy  sags— re¬ 
port  p87  Dec  20 

Finnish  electronics  rides  sales  wave 

pl06  Nov  8 

France:  Automation  scores  a  corking  success 
in  winemaking  with  automatic  refractome- 
ter  equipment  El  pl4E  Oct  25 

France:  computer  controlled  UTRAS  knitting 
machine  El  plOE  Aug  2 


IEEE— report 

R.  1  Dissension  spurs  a  search  for  rele 
vance  p88  Mar  15 

Pt.  2  Changing  times  bring  a  changing 
show  p93  Mar  15 

Japan:  How  to  recognize  a  lOO-yen  coin,  new 
or  old— coin  recognition  scheme 

El  p7E  Jan4 

Japan:  Two  digital  control  systems  aimed  at 
factories  El  plOE  Mar  29 

Japanese  electronics  firms  search  out  new 
markets  to  pierce  economic  fog— report 

pi  19  Nov  22 

Japanese  firms  sprouting  in  U.S.  p86  Nov  22 
Keyboard  with  CRT  display  programs  indus¬ 
trial  controller  NP  pl02  Mar  29 

Korea:  Electronics  helps  boost  economic 
growth  El  pl2E  Jan  18 

Lambda  Electronics'  new  motto— And  leave 
the  designing  to  us'  plOO  Nov  8 

Law  enforcement:  Automated  fingerprint 
study  ER  p46  May  10 

Law  enforcement:  British  car's  image  dis 
places  radar  in  speed  checking  gear 

ETplZE  Oct  11 

Law  enforcement:  Bubble/crystal  data  sys¬ 
tem  proposed  for  police  carsER  p28  July  19 
Law  enforcement:  Computer  oils  wheels  of 
justice  pl08  Dec  6 

Law  enforcement:  Great  Britain— Electronic 
aids  invade  Scotland  Yard's  sanctums 

El  pl6E  Mar  15 
Law  enforcement:  Prism  print  reader  does  it 
with  digits  ER  p25  May  24 

Law  enforcement:  Three  firms  to  develcm  per 
sonal  police  radio  ER  p38  May  10 

Law  enforcement  see  also  Communications— 
Police  electronics 

Mail:  Computerized  system  routes  and  han¬ 
dles  telegrams  in  Switzerland 

El  pl6E  Apr  12 

Mail:  Electronic  mail  eyed  by  Postal  Service 

ER  p23  July  5 
Mail:  Germany's  Siemens  2-channel  carrier 
eases  Europe's  phone  jam  Elpl4EDec20 
Mail:  Message-switching  computer  center  de¬ 
voted  to  handling  Mailgram  traffic 

ER  p28  Jan  4 

Mail:  Postal  Service  ups  R&D  bucket  for  auto 
mation  EFf  p39  Feb  15 

Market  report  p58  Jan  4 

Four  page  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
Mass  transit  market:  promising  p81  Jan  4 
Microwave  ovens;  new  resist  baker  p78  Feb  1 
1971  market  pl04  Aug  16 

Nixon's  fiscal  1972  budget  holds  hope  for 
electronics  firms  pl09Febl5 

Off-track  bets  go  legal— via  computer  system 
p79  Jan  4 

Optoelectronics  makes  it  at  last— report 
R.  1  p61Nov8 

R.  2  Optoelectronics  engineers  pit  lasers 
against  air  pollution  p64  Dec  6 

Point-of-sale 

Automatic  dial  system  accepts  credit  cards 
ER  p21  Feb  1 

Bankers  call  for  more  EDP  help  pu  May  24 
Burroughs  to  build  and  sell  point-of-sale 
credit  card  authorization  terminals 

ER  p46  Apr  12 

Cashless  society  means  money  in  the  bank 
for  electronics  firms— report  p42  Mar  29 

IBM  enters  terminal  in  credit  choking  race 
ER  p34  Mar  15 

Point tif'Sale  gear  set  for  takeoff 

pl02Nov8 

Retail  point-of-sale  terminals  from  Sweda 
ER  p46  Apr  12 

Signature  check  by  phone  designed  to 
stymie  forgers  ER  p36  Nov  8 

Supermarliets  shopping  for  electronic 
chKkout  ER  p37  Aug  16 

Sweden:  Isotopes  foil  forgers  of  secure 
credit  card  El  p7E  Feb  1 

Printers  see  Printers  A  Printing 
Roductivity  robot  uses  plated  wire  memory 
ER  p25  Aug  30 

Programable  controls  hit  the  Iinepl07  Mar  15 
Scrambler  safeguards  data  tR  p43  Apr  12 
Shoplifting  detection  system:  Microwave  tag¬ 
ging  system  ER  p31  Nov  22 

Singapore  raises  sights  p71  Apr  26 

Wescon  report  p58  Aug  16 

How  can  Wescon  survive  market  fragmen 
tation?  p58  Aug  16 

As  Wescon  71  rolls  in.  the  West  diversifies 
p65  Aug  16 

Technical  sessions  focus  strongly  on  eco¬ 
nomics  and  manufacturing  p70  Aug  16 
Word-processing  market  drawing  more  en¬ 
tries  ERp40Nov22 

Yugoslavia— Tito's  growing  boy:  electronics 
p75  Feb  1 


INDUSTRIAL  ELECTRONICS  See  also  Au 
tomotive:  Railroads 


INFORMATION  RETRIEVAL 
C/MOS  register  has  own  clock  NPp83Febl 
Cassette  tape  is  stationary  NPpl33June7 
Data  acquisition  system  tries  for  middle-road 
jobs— unit  from  Digitem  uses  LEDs 

NP  p73  Aug  30 

Data  firms  count  their  chickens  p71  Feb  1 
Digital  data  distributor— minicomputer  power 
extended  NP  p87  Mar  1 

Scrambler  safeguards  teleprinter  data 

ER  p43  Apr  12 

Word-processing  market  drawing  more  en 
tries  ER  p40  Nov  22 

Xerox:  Where  is  XDS  going?  p86  Mar  29 


INSTRUMENTS 

Analog  multiplier  on  a  chip  offers  1%  overall 
accuracy  NP  p89  Mar  1 

Counter:  Counting  by  halves  simplifies  odd- 


XUH 
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order  symmetric  counter  p74  July  19 

Counter:  Doubling  the  divisor  yields  odd-or¬ 
der  counter  ^  Sept  13 

Counter  does  many  lobs  NP  p92  Jan  4 

Counter  shifts  signal  phase  only  one  way 

p86Febl5 

Counter  with  diode  di^ay  squeezes  into 
crowded  market—  IEEE  show  p%  Mar  15 
Counter  with  diode  readout  is  small  in  size 
and  price  NP  p90  Mar  1 

Digital  system  transfixes  nanosecond  tran¬ 
sients  p80  Dec  6 

Digitizer  plots,  too  NP  p95  May  24 

EDP  watches  the  sickbed  p83  July  5 

Fairchild's  into  bench  testers  NP  pl35  May  10 
Frequency  synthesizer  is  priced  at  $1,900: 

aimed  at  communications  NP  p85  Aug  2 
Gas  chromatograph  tailored  for  drug  test 

ERp32Nov8 

Gated  clock  cuts  counter  delay  to  60  ns 

p64  June  21 

H-P  turns  to  LSI  circuits,  solid  state  displays 
in  500-MHz  counter  and  rms  voltmeter 

NPp89Mar29 

Heat  sensing  made  precise  NP  pl25  Aug  16 
Infrared  sensors  are  monolithic  NP  pS9  July  5 
ICs  monitor  line  frequency  NP  pi  13  Jan  18 
Lasar— Programs  in  a  hurry  for  automatic 

testers  ER  p43  Jan  18 

Line  monitor  can  sense  voltage,  frequency, 
phase  NPpl04July5 

Market  report  p>44.p52  Jan  4 

Four-page  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
Modulation  scheme.  DPWM.  permits  use  of 
low-cost  recorder  ER  p35  Apr  12 

1971  instruments  market  p99  Aug  16 

Oscilloscopes:  Analog  digital  circuit  turns 
scope  into  curve  tracer  p80  Oct  25 

Oscilloscopes:  France— putting  more  speed  in 
a  small  oscilloscope  El  p7E  Feb  1 

Oscilloscopes:  H  P  offers  service  scope 

NPp89Jan4 

Oscilloscopes:  Linear  LSI'  shhnks  scope  for 
fieldwork  NPpl07  0ctll 

Oscilloscopes:  Miniature  scope  has  20-MHz 
bandwidth,  sells  for  $595  NP  p80  Dec  20 
Oscilloscopes:  Netherlands'  deposition  pro¬ 
cess  prolongs  lifetime  of  storage  scope 

NPI  p28E  Dec  20 
Oscilloscopes:  Netherlands'  dual-trace  scope 
switches  quickly  between  displays 

NPI  pl3E  Feb  1 
Oscilloscopes:  Ohio  experiments  put  3-d 
scope  in  sight  ER  p25  July  5 

Oscilloscopes:  Raytheon  to  market  British 
line  ER  p27  July  19 

Oscilloscopes:  Swedish  scope  stores  one  trace 
while  displaying  seven  more  El  p8E  Mar  29 
Oscilloscopes:  Tektronix  adds  50  MHz  scope 
to  7000  series  N^125Febl5 

Oscilloscopes:  Tektronix  adds  500  MHz  scope 


oscilloscopes:  Tektronix  adds  500  MHz  scope 
to  its  7000  series  NPpl28Aprl2 

Oscilloscopes:  Tektronix  real  time  scope  sys 
tern  ER  p26  Mar  29 

Polaroid  offers  easy  to  use  camera  for  scope 
traces  NP  p92  July  5 

Prober  focuses  on  big  chips  NP  pl20  Apr  12 
Resistors:  Multiplier  has  sealed  in  resistor  for 
safety  ER  p28  Sept  27 

Scrambler  safeguards  teleprinter  data 

ER  p43  Apr  12 

Switzerland:  Electronic  level  for  highly  precise 
jobs  Elpl7EJune7 

Synthesizer  is  programable  NP  pl07  July  19 
Synthesizer 'ivveeps  up  NPpl29Marl5 

Three  new  te-,nnologies  converge  in  high  per 
formance  instruments  p38  Apr  26 

Transducers:  Position  sensor  combines  low 
cost  with  high  accuracy  and  reliability 

p86  Aug  16 

Wescon  report  p58  Aug  16 

How  can  Wescon  survive  market  fragmen¬ 
tation?  p58  Aug  16 

As  Wescon  '71  rolls  in.  the  West  diversifies 
p65  Aug  16 

Technical  session  focus  strongly  on  eco¬ 
nomics  and  manufacturing  p/0  Aug  16 

West  Germany:  One  thousand  bibles  on  one 

nailhead  El  pl5E  Feb  15 

West  Germany:  Test  automation  spotlighted 
at  Interkama  NPI  p25E  Oct  X 


INSTRUMENTS  See  also  Measurements: 
Testing 


INTEGRATED  ELECTRONICS 
Beam  leaded  transistors  offered  in  quanbty 
ERp46Febl5 

Bipolar  ICs  run  minicomputer  NP  p97  M?  •  29 
Calculator  1C  is  low-priced  NP  p85  Dec  20 
Coming  up  fast  from  behind— denser  bipolar 
devices  p76  July  19 

D/MOS  promises  speed,  easy  fabrication 

ERp24  Jan4 

DIP:  1C  sockets  resist  wear  NP  p^  Sept  27 
Digital  ICs  -l-  VOR  -  simpler  navigation 

p80  Mar  15 

France:  Bipolar  1C  is  a  double-channel  sense 
amplifier  NPI  p27E  Mar  15 

France:  ECL  circuit  offers  subnanosecond 
speed  at  reduced  power  NPI  p27E  Dec  20 
France:  Low-priced  linear-IC  tester  plugs  into 
scope  NPI  p23E  ^t  27 

French  firm  plunges  into  1C  tester  market 

NPIpl5E  Jan  4 
Great  Britain:  Control  of  logic  1C  doping  ups 
speed/power  ratio  Elp7EAug2 

Great  Britain:  Ferranti  goes  to  collector  dirfu- 
sion  isolation  Elpl3EOct25 

Great  Britain:  ICs  run  vehicle  tachometer  and 
speedometer  El  p8E  Jan  4 

Great  Britain:  Low-cost  1C  tester  owes  its 
speed  to  shift  registers  NPI  pl9E  Mar  1 
Hybrid  ICs  turned  out  every  1.8  seconds 

ER  p20  Mar  1 

In  1C  form.  Hall-effect  devices  can  take  on 


many  new  applications  p46  Aug  2  I 

Inside  electronic  watches:  a  micropower 
movement  p97  Apr  12 

1C  frequency  doubler  runs  at  logic  speed 

pMAug2 

1C  houses  gripe  about  new  Mil  Spec 

p97  Oct  25 

1C  op  amps  straighten  out  CRT  graphic  dis¬ 
plays  p70  Jan  4 

1C  techniques  applied  to  making  implantable 
sensors  ER  p40  Feb  15 

1C  tester  offers  choice  NP  ^7  May  24 

1C  transistor  array  compensates  for  temp^a 
ture  p77  Dec  6 

ICs  monitor  line  frequency  NP  pi  13  Jan  18 
ICs  on  film  strip  lend  themselves  to  automa¬ 
tic  handling  by  manufacturers  and  user, 
too  p44  Feb  1 

Internatiional  Calculating  Machines  Inc.  fires 
first  shot  at  Japanese  calculator  lead 

ER  p37  Feb  15 

Isolation  method  shrinks  bipolar  c^ls  for  fast. 

dense  mermries  p52  Mar  1 

Isoplanar  process  stirs  1C  houses  p79  Mar  29 
Japan:  Color  tv  maker  branches  out.  sells 
set's  ICs  NPI  pl3E  Mar  29 

Japan:  Isolation  method  promises  tighter 
chip  area  control  El  pl7E  June  7 

Laser  tests  ICs  with  light  touch  p92  Apr  12 
LIDcarrier  applied  to  ICs  NPpl41MaylO 
Linear  1C  market  in  ferment  p97  Oct  1 1 
Miniconnectors  for  digital  ICs:  successful 
matchmakers  p70  Feb  15 

Monolithic  memory  drivers  reduce  pc  board 
area  NPpl26Marl5 

Motorola  sees  new  ECL  as  standard  for  fast 
logic  ERp21Mar29 

Netherlands:  Philips'  1C  process  puts  film  in 
starring  role  El  pl4E  Apr  26 

Netherlands:  Philips'  nitride  isolation  process 
called  Locos  II  El  p9E  Aug  2 

New  RCA  line  signals  MOS  drive 

ER  p22  Mar  29 

Optical  ICs  for  communications  move  a  step 
closer  ER  p21  July  5 

Phase-lock  loop  comes  to  fm  stereo  wrapped 
in  an  1C  package  p62  Nov  22 

Plastic  ICs  cut  converter  price  NPp95Febl 
Raytheon  steps  into  power  module'  market 
ERp39Nov8 

Setting  up  a  cost  effective  screening  program 
for  ICs  p44  Aug  30 

Single-chip  calculator  hits  the  finish  line 

ERpl9Febl 

.  .  .  as  AMI  uses  two  and  Tl  three 

ER  p20  Feb  1 

Standard  chip  offers  custom  options 

ERp39Marl5 

A  system  designer's  lament:  give  us  better 
digital  ICs  p70  Dec  6 

TRW  move  into  SUHL  could  open  new  mar¬ 
kets  ER  p24  Aug  30 

Tl  anxious  to  move  with  Minimod 

ER  p40  Dec  6 

Tl  MOS  goes  plastic  up  to  40  pins 

ER  p20  Mar  29 

Thermal  tester  checks  ICs  NPpiOSMay24 
Today's  dynamic  1C  tests  won't  work  without 
meaningful  specs  p91  Nov  8 

West  Germany:  Digital  ICs  control  color  N  re¬ 
ceivers  El  pl3E  Sept  27 

West  Germany:  1C  designed  tor  tv  signal 
switching  NPI  p35E  Mar  15 


LARGE  SCALE  INTEGRATION 

Bell  turns  to  MOS/LSI  in  digital  equalizer 

ER  p39  June  7 

CAD  grows  up— fast  p93  Jan  18 

Computers  in  the  '70s:  progress  despite  prob 
lems— report  p61  Sept  13 

A  critique  of  MOS/LSI  testing  p62  Feb  1 
Readers  reply  on  MOS/LSI  testing 

p65  Mar  1 

Current  switch  scheme  promises  fast  LSI 
logic  ERp290ctll 

Edge-mounts  get  big  user's  blessing 

pl06  Sept  13 

FrerKh  firm  plunges  into  1C  tester  market 

NPI  pl5E  Jan  4 
Great  Britain:  Ferranti  goes  to  collector  diffu 
Sion  isolation  Elpl3EOct25 

H  P  turns  to  LSI  circuits,  solid  state  displays 
in  500-MHz  counter  and  rms  voltmeter 

NP  p89  Mar  29 

LSI  design  system  run  by  minicomputer 

NP  pll7  0ct25 

LSI  packaging— report 
Fh.  1  Plastic  ceramic  duel  stirs  up  new  de¬ 
sign  concepts  for  LSI  packages  p75  Apr  12 
R.  2  System  designers  eye  multichip  LSI 
packages  p65  Apr  26 

LSI  tester  aimed  at  design  needs 

NP  p81  Apr  26 

LSI  tester  does  all  things  to  all  arrays 

NPpl09  Jan  18 

LSI  tester  offers  20-MHz  dock  rate 

NPp92Sept27 

Linear  'LSI'  shrinks  scope  lor  field  work 

NPpl07  0ctll 
MOS/LSI  brings  complex  drcuits  within  reach 
of  any  designer  p62  July  5 

MOS/LSI  challenge:  a  special  report  on  test 
ers  p68  May  10 

MOS/LSI  plastic  package  for  20  cents 

ERp40Dec6 

MOS/LSI  tester  is  versatile  and  flexible 

NP  pi  19  Mar  15 

Milan  components  show:  MOS  entries  star 

NPI  p27E  Sept  13 
Navy  means  business  with  modules 

p95  Jurre? 

The  right  numeric  readout:  a  critical  choice 
for  designers— report  p65  May  24 

Three  new  technologies  converge  in  high  per 
formance  instruments  p38  Apr  26 

Voltage  contrast  tells  circuit  tale— 
SEM/ videotape  combination  ER  p20  Mar  1 


LASERS 

AF's  decision  delayed  on  laser  systems 

p77  Sept  27 

Army's  M60A  tanks— computer,  laser  eyed 

ERp38Jan  18 

Belgium:  Automatic  chart  reader  uses  gas  la 
ser  NPIpl5EDec6 

Bell's  laser  writer  may  be  CCTV  alternative 

ERp34Nov8 

Berxfix  forecasts  10-dB/km  loss  with  its  fiber 
ER  p36  May  10 

Competition  mounts  for  weapons  delivery 
.  .  .  with  IBM  entering  an  'eye-safe'  Ra¬ 
man  unit  ER  p36  Oct  25 

Different  ways  of  driving  a  pulsed  injection  la¬ 
ser  p59  Dec  20 

Diode  laser's  on  right  track  for  car  pollution 
ER  p29  Sept  13 
Fiber  optics  sharpens  focus  on  laser  commu¬ 
nications  p46  July  5 

5-mW  laser  has  inside  mirror 

NPpl09  June21 
France:  Laser  and  piezoelectric  crystals  align 
masks  El  pl4E  Feb  15 

Gallium  arsenide  goes  standard 

ER  p44  Apr  12 

High-gain,  flash-pumped  laser  gives  coded 
pulse  ER  p30  Oct  1 1 

Holocamera  promises  sharper  pictures 

ER  p24  Mar  29 

Holographic  mass  memory's  promise:  mega¬ 
bits  accessible  in  microseconds  p61  Jan  18 
Hospital  laser  link  moves  color  tv 

ER  p23  May  24 

Japan:  Coding  opens  way  for  semiconductor 
laser  link  Elpl2EOctll 

Japan:  Laser  and  holograph  team  up  for 
computer  input  tablet  El  p8E  July  19 
Laser  beams  point  at  fast  printer  applications 
ERp23Sept27 

Laser  scribers  find  willing  users 

ER  p29  Sept  13 
Laser  solves  coupling  problems  of  optical 
communications  ER  p31  Oct  25 

Laser  tests  1C  with  light  touch  p92  Apr  12 
Light  amplifier,  dye  laser  helps  keep  film  cool 
ER  p23  Apr  26 

Lockheed.  McDonnell  designing  Gbit  laser 

ER  p48  May  10 
Nti.  YAG  diode-pumped  at  room  temperature 
ER  p28  Jan  4 

Northern  Ireland:  Tunable  dye  lasers 

Elpl5E  May  24 

Optical  computer  reads  like  a  dream  .  .  . 

p81  Mar  29 

Optical  pollution-detection  systems 
MIT  tunes  in  on  pollution  ER  p22  Apr  26 
Lincoln  Lab  looks  at  Raman  effect  device 
ER  p22  Apr  26 

Optoelectronics  report 
R.  2  Optoelectronics  engineers  pit  lasers 
against  air  pollution  p64  Dec  6 

Power  waste  cut  by  double  modulation 

ER  p38  Jan  18 

Relaxation  oscillators  provide  compact  drive 
for  injection  lasers  p88  July  19 

Scattering  measured  by  material  suspended 
in  light  beam  ER  p34  Nov  22 

Spin  flip  device  could  play  role  in  SST  story 

ER  p32  Sept  13 
Sweden:  Laser  ceilometer  checks  cloud 
height  El  pl6E  bet  25 

Sweden:  Laser  surveyor  figures  angles 

El  pl7E  Sept  13 
Switzerland:  Laser  measures  electric-arc  tem¬ 
peratures  El  p9E  Feb  1 

Switzerland:  Welder  splits  beam  for  three 
welds  at  once  El  pl3E  Feb  15 

UCLA  experimenter  prevents  tooth  decay 

ER  p24  July  5 

West  Germany:  Deflector  steers  laser  beam 
into  million  spot  matrix  El  p5E  Feb  1 
Ytthum  aluminate  performs  at  Raytheon 

ERp40Febl5 


MAGNETICS 

Bell  builds  first  complex  bubble  memory 

ER  p21  Apr  26 

Credit  card  authorization  see  Industrial  Elec¬ 
tronics- Point-of  sale 
Ferrite  is  aimed  as  YIG  substitute 

NP  p92  Aug  2 

Ferroceramics  may  mean  inexpensive  surface 
waves  ER  p22  Aug  2 

France:  A  bridge  between  cores  and  semicon 
doctor  memories  El  pl4E  Apr  26 

Magfet:  MOS  -*-  Hall  effect  -  more  sensi- 
tivitv  ERj)33  June  21 

Magnetic  field  spots  faulty  1C  NP  p91  Apr  26 
Open-loop  ferrite  rods  make  fast,  easy  to- 
build  memory  NPpl40FeOl5 

The  use  and  misuse  of  cores  to  suppress  digi¬ 
tal  »stem  noise  p77  Jan  18 

West  Germany:  Linear-induction  tram  debuts 

successfully  El  pl4E  June  7 

West  Germany:  Rods  and  cylinders  mesh  to 
make  read  only  memory  El  pl3E  Nov  22 


MANPOWER 

Cogar  Corp.  lays  off  300  employees 

ER  p.?8  Apr  26 

EcorK>mic  Action  Group:  Jobless  fo.'m  group 
to  help  themselves  ER  pJ4  Jan  18 

EE  (Ob  market  is  changing  p77  Mar  29 

EE  union:  which  side  are  you  on?  p50  Aug  2 
EEs  face  a  changing  career  outlook  in  the 
challenging  '70s—  report  p55  June  7 
EEs  find  self  help  groups  help  little 

pl03Marl5 

Employment:  New  grads  suffer  unempiqy 
ment  burden  ...  yet  forecasts  predict  £E 
deficit  ER  p27  Sept  27 

Employment:  Self-help  groups  see  some  day¬ 
light  ERp36  0ctll 

The  engineer  of  the  1970s  E0p20June7 
Federalaid  to  jobless  mainly  boosts  morale 


p91  June  21 

Government  will  give  job-seeking  EE  up  to 
$4,000  ER  p21  May  24 

How  managers  misuse  engineers  pl09  Oct  25 
Illinois  engineers  major  in  survival  pl03  Dk  6 
IEEE— report 

R.  1  Dissension  spurs  a  search  for  rele 
vance  p88Marl5 

R.  2  Changing  times  bring  a  changing 
show  p93Marl5 

Pertec  tries  a  little  kindness  p80  Sept  27 

Retraining  the  jobless:  who  will  do  the  work? 

ER  p23  Aug  2 

Singapore  raises  sights  p7 1  Apr  26 

Tektronix  planning  large  layoff  ER  p28  Jan  4 
Substitutes  10  "unpaid  non  work  days"  for 
layoffs  ER  p54  Feb  15 

Up  the  organization,  say  EEs  responding  to 
poll  p72  Sept  27 

Wanted:  product  oriented  EEs  p63  Mar  29 

Will  it  be:  Thank  God  it's  Thursday?' 

p92Nov22 

You  and  your  career:  help  us  find  out  what's 

on  EEs'  minds  p53  Apr  26 

Our  readers  sound  off  on  the  engineering 
career  p60June21 


MARINE  ELECTRONICS 

Great  Britain:  Ship-to-shore  via  satellite  in  the 
North  Atlantic  El  p9E  Jan  4 

Shipboard  EDP  gets  favorable  breeze 

pl07Aprl2 

Sweden:  Cable/scope  setup  guides  Sw^isn 
ships  through  fog  Elpl5EJune7 

West  Germany:  Now  a  computerized  fishing 
trawler  El  p8E  Aug  2 


MEASUREMENTS 

Analyzer  offers  quick  way  to  measure  trans¬ 
fer  functions  NP  pl33  Mar  15 

Analyzers:  French  engine  performance  analy¬ 
zer  displays  on  a  wide  screen 

El  pl4E  Nov  22 
Analyzers:  Mainframe  rounds  out  line  of 
spectrum  analyzer  plug-ins 

NP  pl25  Aug  16 
Analyzers:  Network  analyzer  sweeps  to  500 
MHz  NP  p77  Dec  20 

Calculator  chijjs  help  measure  gas 

ERp39Nov8 

Detector  measures  phase  over  full  360  range 
p73  July  19 

DVM:  French  portable  DVM  bows  for  less 
than  $350  Elpl5EMarl5 

DVM:  MSI  helps  shrink  digital  voltmeter  to 
pocket  size  NPpl20June7 

DVM:  Three  new  technologies  converge  in 
high-performance  instruments  p38  Apr  26 
DVM  system  automates  production  tests  of 
instruments  NP  p91  ^pt  27 

DVMs:  the  plain  and  the  fancy  NP  p86  Feb  1 
Diode  key  to  first  precise  measure  of  sjjeed  of 
light  ER  p40  Oct  1 1 

EDP  watches  the  sickbed  p83  July  5 

FET  pair  bridges  meter  impedance  gap 

p51  Feb  1 

Germany:  How  to  get  the  measure  of  loss  fac¬ 
tors  fast  NPIpl7EJuly5 

Great  Britain:  ICs  run  vehicle  tachometer  and 
speedometer  El  p8E  Jan  4 

Great  Britain:  Simple  dc  technique  checks 
MOS  unit's  impurity  profile  El  pl6E  Sept  13 
H-P  turns  to  LSI  circuits,  solid  state  displays 
in  500-MHz  counter  and  rms  voltmeter 

NP  p89  Mar  29 

Heat  sensing  made  precise  NPpl25Augl6 
High-accuracy  brid^  offers  BCD  output  for 
systems  work  NPpl34Marl5 

Infrared  sensors  are  monolithic  NP  p89  July  5 
Japan:  Curve  tracer  for  device  testing  goes 
automatic  NPI  pl7E  Aug  16 

Josephson  junctions  leave  the  lab  .  .  but 

only  a  few  at  a  time— report  p38  Mar  1 
Line  program  calculates  load  effects  of  high- 
sp^  digital  circuits  p70  Nov  22 

Meters 

Amorphous  thermometer  called  radiation 
resistant  ER  p36  July  19 

Amplifiers  let  voltmeter  measure  op  amp 
noise  p50  Feb  1 

Digital  multimeter  has  liquid  crystal  dis 
play— Wescon  preview  NP  pi  18  Aug  16 

Digital  multimeter  measures  ac  and  oeci- 
bris  NPpl36MaylO 

DVM  see  DVM 

Digital  wattmeter  reads  to  20kW  at  20  kHz 
NP  pl09  0ctll 
Electronic  thermometers  make  short  work 
of  oral  temperature  readings  p56  Sept  27 
Fast  discharge  sawtooth  simplifies  capaci 
tance  meter  p86  Sept  13 

Feedback  pot  extends  vibrator  duty  cycle 

p62  Sept  27 

5Vi-digit  multimeter  sells  for  $1,195 

NPp99June21 
France:  automation  scores  a  corking  sue 
cess  in  winemaking  with  automatic  refrac 
tometer  equipment  El  pl4E  Oct  25 

Hall-effect  tachometer  NP  plOl  Mar  29 
Interferometer  finds  angles 

NPpl03June21 
Light  meter  is  highly  stable  NP  pl09  Oct  1 1 
Low  priced  multimeter  resolves  4‘/5  digits 
NPpl35Sept  13 
Meter  is  small  in  size,  price  NP  p99  Nov  22 
Multimeters  come  in  low  NP  p77  Aug  30 
Panel  meters  keep  cool  NPpl35Septl3 
Rf  voltmeter  goes  to  1.5  GHz— IEEE  Show 
p97  Mar  15 

Scan  scope,  spectrometer  give  failure  an¬ 
swers  ER  p23  May  24 

Solve  low-current  measuring  woes  by  de¬ 
signing  your  own  electrometer  p58  Aug  30 
Sweden:  meter  plus  plug-ins  equals  800 
MHz  1  mV  NPI  pl7E  June21 

3Vy-digit  panel  meter  sells  for  under  $100 
NP  p90  Aug  2 


Ultraminiature  trimmer  pots  are  only  a 
quarter  inch  high  NP  p86  Apr  26 

West  Germany:  Plastic  potentiometer  of 
fers  high  precision  for  $50  El  pl6E  Apr  26 
Microwave  system  measures  carpet  backing 
ER  p28  Aug  2 

Netherlands:  Zirconium  tube  keeps  tabs  on 
water  pollution  El  pl2E  July  5 

Oscilloscopes  see  Instruments 
Scattering  measured  by  material  suspended 
in  light  beam  ER  p34  Nov  22 

Simple  photocell  circuit  measures  pulsed  la 
ser  power  p69  Jan  4 

Spin  flip  device  could  play  role  in  SST  story 

ERp32Septl3 
Supply  tester  outdoes  scope  as  ac  noise  me 
ter  p59  Mar  1 

Switzerland:  Laser  measures  electric  arc  tern 
peratures  El  p9E  Feb  I 

West  Germany:  Focusing  on  water  pollution- 
new  instrument.  Variosens  El  pl2E  May  10 
West  Germany:  Minicomputer  cuts  through 
measurement  noise  El  ol6E  Nov  22 

West  Germany:  Thick-film  ceramic  matrix  is 
programable  El  pl7E  Mar  15 


MEASUREMENTS  See  also  Instruments 


MEDICAL  ELECTRONICS 

Austria:  Paralyzed  patients  get  an  electronic 
hand  El  plOE  Nov  8 

Bone  healing  speeded  with  implanted  power 
pack  ER  p41  Jan  18 

Buffalo  hospital  to  install  REACH  computer 
system  ER  p28  Aug  30 

Diagnostic  X  ray  standards  ready 

E^R  p43  Apr  12 

EDP  watches  the  sickbed  p^  July  5 

Electronic  orderlies  hasten  hospital  automa 
tion  ER  p36  Sept  13 

Electronic  thermometers  make  short  work  of 
oral  temperature  readings  p56  Sept  27 
FOA  to  install  surveillance  system 

ER  p23  Mar  29 

For  medical  electronic  gear,  hospitals  are  not 
very  healthy  places  p54  Feb  1 

France:  How  to  take  "pictures  "  inside  the  hu 
man  body  Elpl2EAug30 

Gas  chromatograph  tailored  for  drug  test 

ERp32Nov8 

Heartmobile  undergoing  trial  runs 

ER  p26  Mar  1 

Isolation  panel  to  protect  patients  from  elec 
trical  hazards  in  hospital  operating  rooms 
ER  p29  Aug  30 

Isolation  transformer— friend  or  foe? 

p73  Feb  1 

Josephson  junctions  leave  the  lab  .  .  .  but 
only  a  few  at  a  time— report  p38  Mar  1 

Market  report  p54  Jan  4 

Four  page  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
Military  heads  toward  hospital  automation 

ERp32  June  21 

NAE  urges  biomedical  evaluation  board 

ERp30Nov8 

Pacemaker  recharged  from  outside  source 

ERp46Dec6 

Receiver  extends  implant  battery  life 

ER  p42  Feb  15 

Solar  cell  helps  make  patient  monitoring  safe 
ER  p22  May  24 

Stanford  presses  work  on  sensors  .  . 

ERp40Febl5 
and  reading  aid  for  the  blind 

ER  p42  Feb  15 

Sweden:  Oscilloscope  stores  one  trace  while 
displaying  seven  more  El  p8E  Mar  29 
Sweden:  Tiny  transmitter.  Medinik  unit, 
brings  telemetry  down  to  earth 

Elp5E  Jan  4 

Switzerland:  Medex  exhibitors  zero  in  on 
heartbeats,  blood  counts  El  p8E  Mar  29 
UCLA  experimenter  prevents  tooth  decay 

ER  p24  July  5 

METEROLOGY 

Radars  used  to  gang  up  on  hail 


MICROELECTRONICS 

Bipolar  ROM  boon  to  microprograms 

ERp39Febl5 

Cash  register:  NRMEC  chips  to  go  into  cash 
register  ER  p34  Nov  22 

West  Germany:  Thick  film  ceramic  matrix  is 
programable  El  pl7E  Mar  15 

MICROWAVE 

AT  &T  users  study  private  networks 

ER  p38  Apr  12 

Arinc  to  build  its  own  microwave  networks 

ER  p22  Dec  20 

Attenuator  is  broadband  NP  pl23  Oct  25 
Can  Datran  deliver?  p77  July  5 

Doppler  receivers  help  Interior  map  Antarctic 
ER  p28  Dec  20 

Double-diffused  MOS  transistor  achieves  mi 
crowave  gam  p99  Feb  15 

FAA  microwave  landing  system  has  a  five 
year  plan  ER  p24  Feb  1 

MLS  teams  form  to  make  proposals 

ERp21  July  5 

ITT  Gilfillan  Inc.  and  Honeywell— division 
of  labor  ER  p32  Aug  2 

FCC  decision  to  spur  microwave  gear  sales 

ER  p37  June  7 

Ferrite  is  aimed  as  YIG  substitute 

NP  p92  Aug  2 

Ferroceramics  may  mean  inexpensive  surface 
waves  ER  p22  Aug  2 

GaAs  device  doubles  as  microwave  switch 

ER  p45  Feb  15 

Great  Britain:  Frequency  standard  uses  natu 
ral  rubidium  El  pl3E  Mar  1 

Great  Britain:  Planar  sfriicfiire  handles  10 


watt  microwave  pulses  ElpllEAugl6  I 

The  Gunn  flange— a  building  block  for  Tow 
cost  microwave  oscillators  p47  Mar  1 
HP-21  finds  place  in  oscillator/amplifier 

ER  p24  Mar  1 

Half  watt  transistor  runs  at  4  GHz 

NP  plOl  May  24 
Japan:  Microwave  oscillator  sires  other  prod¬ 
ucts  El  plOE  Aug  2 

Japan:  200  megahertz  under  the  sea 

El  pl6E  Mar  15 

Monitoring  system  measures  carpet  backing 
ER  p28  Aug  2 

Optical  ICs  for  communications  move  a  step 
closer  ER  p21  July  5 

Planar  phase  shifter:  teamwork  cuts  path 

ER  p^  June  21 

Proximity  unit  runs  at  10  GHz 

NPpl29  June7 
Repeater  series  to  take  on  TWT 

ER  p32  Mar  15 

Scattering  measured  by  material  suspended 
in  light  beam  ER  p34  Nov  22 

Shoplifting  detection  system:  Microwave  tag¬ 
ging  system  ER  p31  Nov  22 

Sweden:  Microwaves  heat  up  Stockholm  con¬ 
ference  El  plOE  Aug  30 

West  Germany.  GaAs  delay  line  shows  high 
gam  at  high  frequencies  El  pl3E  June  7 
West  Germany:  Microwave  antenna  features 
exceptional  1  to  15-GHz  range 

NPI  pl7E  Feb  15 

West  Germany:  Microwave  transistor 

NPI  p36E  Mar  15 


MILITARY  ELECTRONICS 

ARPA  registers  a  big  net  gam  p64  Dec  20 
Air  Force  awaits  new  landing  system 

p94  June21 

Air  Force  Navsat  takes  to  the  road  p66  Dec  20 
Air  Force  pushes  A  X  to  regain  close  air  sup¬ 
port  role  ER  p23  Jan  4 

AF  s  AANCP:  Politics  stalls  post  attack  system 
pl05  Jan  18 

AF's  decision  delayed  on  laser  systems 

p77  Sept  27 

Air  Force's  ICMS  could  be  a  Tri  Tac  in  AF  blue 
ER  p29  Nov  22 

Air  Force's  PIracta  spells  digital  avionics 

pi  17  May  10 

Army  evaluating  AH  56  Cheyenne  helicopter 
ER  p23  Mar  1 

Army  moves  to  unity  tactical  EDP  with  nei^ 
formed  Artds  office  p68  Aug  30 

Army's  k^A  tanks:  computer,  laser  eyed 

ER  p38  Jan  18 

,  As  Wescon  '71  rolls  m.  the  West  diversifies 

p65  Aug  16 

Coast  Guard:  Solid  state  Loran  C  on  Coast 
Guard  horizon  ER  p39  Nov  22 

Contract  profits:  too  large  or  too  small? 

ER  p42  Mar  15 

Hospital  studies  recommending  increased  au 
tomation  ER  p32  June  21 

Infrared  seen  best  bet  for  electronic  battle 
field'  ER  p22  Feb  1 

Intrusion  detectors  score  in  Laos  pi  14  Mar  15 
Lasers:  Competition  mounts  for  weapons  de 
livery  ...  ER  p36  Oct  25 

.  .  with  IBM  entering  an  'm  safe'  Ra 
man  unit  ER  p36  Oct  25 

Market  report  p55  Jan  4 

Four  page  foldout  gives  forecast  for  1971 
sales  mil  electronics  markets  p63  Jan  4 
Navy:  Band  pass  filter  for  a  pocket-sized, 
downed  pilot  locator  incorporated  in  the 
PRC  95  field  survival  radio  ER  p33  Jan  18 
Navy:  Cockpit  display  features  moving  win 
dow  ER  p^  May  10  . 

Navy:  Domain  memory  seen  as  disk  replace 
ment  ER  p24  July  5 

Navy:  Harpoon  moves  into  engineering  phase 
ER  p22  July  5 

Navy:  S  3A  equipment  nears  test  date 

ERp26Jan4 

S  3A  moves  ahead— step  by  step 

pS3Mar29 

Lockheed  getting  ahead  of  itself 

ERp30Nov22 

Navy  means  business  with  modules 

p95  June  7 

Navy  wants  to  put  electronics  gear  outside 
new  subs  ER  p21  Dec  20 

Navy's  A-6E  gets  Norden's  multimode  radar 
ER  p22  Aug  30 

Nixon's  fiscal  1972  budge*  holds  hope  for 
electronics  firms  pl09  Feb  15 

Small  group  challenges  Loran  giants 

p97  July  19 

Tri-Tac  program  due  for  speedup 

ER  p37  May  10 

World  Wide  Military  Command  &  Controls 
System:  Four  man  courKil  set  to  run  tele 
communications  ER  p29  Nov  8 

MULTIVIBRATORS 

Feedback  pot  extends  multivibrator  duty 
cycle  p62  Sept  27 

One  shot  makes  fast  trigger  out  of  slow  input 
pulse  p60  Sept  27 

Voltage  changes  frequency  of  multivibrator 
by  10.000:1  p58Marl 

Widerange  multivibrator  costs  just  25<  to 
build  p59  Auq  2 


OSCILLOSCOPES  See  Instruments 


PACKAGING 

Analog  multiplier  on  a  chip  offers  1%  overall 
accuracy  NP  p89  Mar  1 

Automation  for  survival  and  profit— report 

p62  Oct  25 

Beam  leaded  transistors  offered  in  quantity 
ERp46Febl5 

Bipolar  memory  cells  strike  back  in  war  with 
MOS  ER  pl9  Mar  1 

Bonding  done  in  one  stroke  NP  p93  Mar  1 


brushes,  tags  bid  tor  place  in  connector  sun  U 
ERp36  0ctll 

DIP:  1C  sockets  resist  wear  NP  p99  Sept  27  L 
DIP:  Low  cost  bijxilar  encoder  aimed  at  key 
board  market  NP  p94  Jan  4  G 

DIP:  Manufacturing  technique  trims  price  of 
DIPS  NP  p83  Mar  1  S 

DIP:  Resistor  nets  move  into  DIPs 

NPpl28Febl5  S 

DIP:  Smaller  edge  mount  nudges  ceramic 
DIP  ERp20Mar29 

DIP  converts  power  for  MOS  NPp95Sept27  S 
DIP  for  new.  low-cost,  light-emitting  diode 
display  NP  pl24  Mar  15  S 

DIP  holds  high  resistor  ratios  NP  p99  July  5 
Edge-mounts  get  big  user's  blessing 

pl56Septl3  C 
Fairchild  joins  the  automated  gang  bonders—  G 
Unibond  plastic  packaging  line 

ERp21Jan4  - 

Heat  sinks  aimed  at  ceramic  DIPs  and  power 
transistors  NP  pl24  June  7 

ICs  on  film  strip  lend  themselves  to  automa 
tic  handling  by  manufacturer  and  user,  too 
p44Febl 

LSI  packaging— report 
Pt.  1  Plastic-ceramic  duel  stirs  up  new  de 
sign  concepts  for  LSI  packages  p75  Apr  12 
Pt.  2  System  designers  eye  multichip  LSI 
packages  p65  Apr  26 

LID  carrier  applied  to  ICs  NPpl4bMaylO 
Lever  locks  DIP  in  socket,  prevents  damage 
to  leads  NP  pl21  July  19 

Market  report  p43  Jan  4 

Four-page  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
MOS  technology  squeezes  its  way  into  surface 
acoustics  ER  p33  Jan  18 

MOS/  LSI  plastic  package  for  20  cents 

ER  p40Dec6 

Milan  components  show:  MOS  entries  star 

NPI  p27E  Sept  13 
Minicomputers:  In  military  dress,  min¬ 
icomputer  can  handle  toughest  environ 
ment  p61  Mar  1 

Miniconnectors  for  digital  ICs:  successful 
matchmakers  p70  Feb  15 

Netherlands:  Philips  1C  process  puts  film  in 
starring  role  El  pl4E  Apr  26 

Number  reaches  18K  in  monolithic  RAM 
derby  ER  p21  Apr  26 

Pin  prevents  pc  card  damage  NP  p89  Apr  26 
Plug-in  houses  72  switches  NP  p78  Dec  20 
Pc  boards  cool  down  NPpl34Aprl2 

ROM  speeds  up  wire  bonder  NP  p83  Dw  20 
Semiconductor  planar  process  for  power  de 
vices  ER  p43  May  10 

Software  speeds  manufacture  of  pc  boards 

NP  p81  Feb  1 

Tl  anxious  to  move  with  Minimod 

ERp40Dec6 

Tl  MOS  goes  plastic  up  to  40  pins 

ER  p20  Mar  29 

2  GHz  transistor  in  stripline  package  handles 
5  watts  NP  pfl8  Jan  18 

Wire  wrapper  sells  for  $10,000 

NP  pi  15  July  19 


PATENTS 

General  Instrument  to  press  silicon  gate 
rights  ER  p26  May  24 

Government  licensing  policy  could  be  boon  to 
business  ER  p31  Sept  13 

Patent  Office  to  get  computer  system 

ER  p31  July  5 


PATTERN  RECOGNITION  SYSTEMS  ' 

Belgium:  Automatic  chart  reader  uses  gas  la¬ 
ser  NPIpl5EDec6 

Bell's  imaging  technique  makes  its  bow  in 
line  scanner  ER  pl9  Mar^ 

Charge-coupled  imager  rK>w  covers  area 

ERp21  May  24 

Color  in  plasma  opens  new  doors 

ER  p31  Mar  15 

Credit  card  authorization  see  Industrial  Elec¬ 
tronics— Point -of  sale 

Fairchild  joins  256-diode  optical  scanner  club 
ER  p26  Sept  27 
Great  Britain:  A  computer  designed  for  char 
acter  recognition  t\  pl5E  Apr  12 

Great  Britain:  Dot-matrix  tubes  challenge 
LEDs  in  readouts  NPIpl7ENov8 

Great  Britain:  Infrared  light  emitting  diodes 
sort  packages  ElpllEAugl6 

Incremental  cassette  unit  reads,  writes  up  to 
40cps  NPpl32Aprl2 

Interactive  graphics  terminal  offers  gray 
scale  video  image  NPpl3OMayl0 

Japan:  Character  display  and  printer 

NPI  p32E  June  7 
Japan:  Master  and  working  masks  come 
from  one  automatic  machine  El  p7E  Aira  2 
Japanese  launch  $97  million  stucW  for  '80s 
computers  El  pl3E  Sept  13 

Laser  beams  point  at  fast  printer  aiiplications 
ER  p23  Sept  27 

Mail  see  Industrial  Electronics 
Optoelectronics  makes  it  at  last— report 
Pt.  1  p61Nov8 

Pt.  2  Optoelectronics  engineers  pit  lasers 
against  air  pollution  p64  Dec  6 

F’oint-of  sale  ^ar  see  Industrial  Electronics 
Prism  print  reader  does  it  with  digits 

ERp25  May  24 

Program  recognizes  handwritten  math 

ER  p26  Aug  30 

Speech  pattern  classifier,  computer  listens  to 
its  master's  voice  p84  May  10 

Speech  recognition  system  handles  service 
calls  ER  p40  Sept  13 


NAVIGATION  SYSTEMS 

Air  Force  Navsat  takes  to  the  road  p66  Dec  20 

Air  Force's  PIracta  spells  digital  avionics 

pi  17  May  10 


Digital  ICs  -f  VUK  -  simpler  navigation 

p80Mar  15 

Loran-C:  Solid  state  Loran-C  on  Coast  Guard 
horizon  ER  p39  Nov  22 

Great  Britain:  Putting  aircraft  flight  data  into 
one  tv  display  El p9E  July  19 

Shipboard  EDP  gets  favorable  breeze 

pl07  Apr  12 

Six-axis  navigator  triples  reliability  in  a  new 
strapdown  inertial  guidance  system 

ER  p22  Mar  1 

Small  group  challenges  Loran  giants 

p97  July  19 

Sweden:  Cable/scope  setup  guides  Swedish 
ships  through  fog  Elpl5EJune7 


OCEANOGRAPHY 

funeral  Dynamics  poised  for  data  buoy 
splash  ER  p22  May  24 

OPTOELECTRONICS 

Belgium.  Automatic  chart  reader  uses  gas  la 
ser  NPIpl5EDec6 

Eurojje  ahead  on  optical  switching 

p94  July  19 

Fairchild  joins  256  diode  optical  scanner  club 
ERp26Sept27 
Fiber  optics  sharpens  focus  on  laser  commu¬ 
nications  (>46  July  5 

France:  Automation  scores  a  corking  success 
in  winemaking  with  automatic  refractome- 
ter  equipment  El  pl4E  Oct  25 

In  strobed  LED  displays,  how  bright  is  bright? 

p78  Nov  22 

GaN.  spinel  substrates  widen  LED  technology 
ERp43  0ct25 

GaP  in  displays:  is  last  GaAsP  in  sight? 

ER  p36  Aug  16 

Great  Britain:  Evaporation  technique  cuts 
night  scope  size,  weight  Elpl5EOct25 

Holocamera  promises  sharper  pictures 

ER  p24  Mar  29 

Holographic  mass  memory's  promise:  mega 
bits  accessible  in  microseconds  p61  Jan  18 
Laser  solves  coujiling  problems  of  optical 
communications  ER  p31  Cict  25 

Navy's  A-6E  gets  Norden's  multimode  radar 
ER  p22  Aug  30 

Optical  computer  reads  like  a  dream  .  .  . 

.  p81  Mar  29 

Optical  ICs  for  communications  move  a  step 
closer  ER  p21  July  5 

Optical  pollution  detection  systems 
MIT  tunes  in  on  pollution  ER  p22  Apr  26 
Lincoln  Lab  looks  at  Raman-effect  device 
ER  p22  Apr  26 

Optical  technique  spots  plating  voids  in  pc 
boards  NP  p81  Aug  % 

Optoelectronics  makes  it  at  last— report 
R.  1  p61Nov8 

R.  2  Optoelectronics  engineers  pit  lasers 
against  air  pollution  p64  Dec  6 

Photochromies  working  into  hardware 

ER  p26  Jan  4 

Point-of-sale  gear  see  Industrial  Electronics 
Radars  used  to  gang  up  on  hail 

ER  p43  Jan  18 

Reading  and  writing  with  manganese  bis 
muth  ER  p26  Apr  26 

Scanner  gives  pulsed  output  NPpl23Aprl2 
West  Germany:  Deflector  steers  laser  beam 
into  million-spot  matrix  El  p5E  Feb  1 
West  Germany:  Focusing  on  water  pollution— 
new  instrument.  Variosens  El  pl2E  May  10 
West  Germany:  Liquid  crystal  effect  cuts 
power,  ups  contrast  El  p7E  Dec  6 


OSCILLATORS 

Building  blocks  are  on  one  chip 

NPpl21  Nov8 

Divide-and  sample  loop  cuts  phase  locked 
VCO  splippam  p54  Dec  20 

Great  Britain:  For  phased  array  radar,  a  new 
steering  technique  Elpl2ENov8 

Great  Britain:  Gunn  modules  get  tuning  by 
varactor,  lumped  elementsEI  plOE  June  21 
Great  Britain:  High  frequency  crystal  oscilla¬ 
tors  NPI  p45E  Mar  15 

The  Gunn  flange— a  building  block  for  low- 
cost  microwave  oscillators  p47  Mar  1 
HP-21  firtds  place  in  oscillator/ amplifier 

ER  p24  Mar  1 

Japan:  Microwave  oscillator  sires  other  prod 
ucts  El  plOE  Aug  2 

Josephson  frequency  converter— report 

p44Marl 

Low  frequency  oscillator  uses  subharmonic 
sync  p48  Aug  30 

Novel  cavity  phase  locks  LSA  osollator 

ER  p38  Oct  25 

Relaxation  oscillators  provide  compact  drive 
for  injection  lasers  p88  July  19 

Resistance  switching  cuts  tone  oscillator  jitter 
p87  Sept  13 

Synthesizer  sweeps  up  NPpl29Marl5 

Variable  oscillator  controls  pulse  width  and 
Sjiacing  p59  July  5 

Wien  brid^  oscillator  needs  only  one  op  amp 
p75  Jan  18 


PHOTOGRAPHY 

France:  High  speed  camera  dissects  expio 
sions  El  plOE  Nov  8 

Holocamera  promises  sharper  pictures 

ER  p24  Mar  29 

Holpgraphic  mass  memory's  promise:  mega 
bits  accessible  in  microseconds  p61  Jan  18 
Interactive  graphics  terminal  offers  gray 
scale  video  image  NP  pl29  May  10 

Japan:  Camera  makers  eye  FETs  and  silicon 
cells  for  controls  El  pl3E  May  10 

Light  amplifier,  dye  laser  helps  keep  film  cool 
ERp23Apr26 

Photopolymer  holds  out  promise  for  holo 
gra^y  ER  p31  June  21 

PoTaroid  offers  easy-to-use  camera  for  scope 
traces  NP  p92  July  5 


XUM 


West  (iermany:  Une  thousand  bibles  on  one 
nailhead  El  pl5E  Feb  15 


POLICE  ELECTRONICS  See  Communi 
cations— Police  electronics:  Industrial  Elec 
tronics— Law  enforcement 


POWER  SUPPLIES 

Ac  transfers  dc  between  two  isolated  instru  / 
ments  p88  Apr  12 

Battery  discharge  triggers  alarm  and  shuts  / 
off  supply  p68  Jan  4 

Comparator  logic  limits  switching  emulator  / 
current  p79  Nov  8 

Digital  phase  shifter  maintains  quadrature 

p54Dec20 

Diode  and  SCR  protect  multiple  voltage 
equipment  p75  Oct  1 1 

Dl  P  converts  power  for  MOS  NP  p%  Sept  27 
France:  For  minicomputers— precise  analog 
output  voltages  NRp31EJune7 

France:  Vanadium  dioxide  thin  film  switch 

El  p9E  Aug  16 

Lambda  Electronics'  new  motto— And  leave 
the  designing  to  us'  plOO  Nov  8 

Low-cost  exclusive-OR  needs  no  power  supply 
p56  Apr  26 

Low-power  a  d  converter  is  a  battery  life-saver 
p71  Mar  29 

Low-voltage  feedback  loop  controls  high  volt 
age  sui^y  p69  Mar  29 

Low  voltage  regulator  uses  reversed  error  am¬ 
plifier  p74  Nov  22 

Modules  build  power  source  NP  pill  July  19 
Multiplier  has  sealed  in  resistor  for  safety 

ER  p28  Sept  27 
New  York's  power  pool  automates— computer 
center  planned  for  early  '72  p79  July  5 

Nonlinear  logic  detects  voltage  tolerance  lev 
els  p78  Mar  IS 

One  shot  saves  power  without  losing  time 

p76  Jan  18 

1  volt  cell  powers  mini  audio  amplifier 

p52  Feb  1 

Plug  in  houses  72  switches  NPp78Dec20 
Power  supply  has  4  outputs  NP  pl23  Mar  15 
Probability  analysis  cuts  povrer  supply  needs 
pW  May  10 

Programable  supplies  'adapt'  to  automatic 
systems  NP  p85  Jan  4 

Pulse  code  modulation  used  in  precision  volt 
age  source  NP  p92  Apr  26 

Shorted  load  folds  back  supply  current 

p65  June  21 

SCR  crowbar  circuit  protects  Impatts 

p74  Jan  18 

Solar  cell  helps  make  patient  monitoring  safe 
ER  p22  May  24 

Supplies  are  programable  NP  pl25  Nov  8 


PRINTED  WIRING 

Computer  takes  over  |ob  of  laying  out  dense 
pc  boards  p76  May  10 

Monolithic  memory  drivers  reduce  pc  board 
area  NPpl%Marl5 

Optical  technique  spots  plating  voids  in  pc 
boards  NP  p81  Aug  X 

Pin  prevents  pc  card  damage  NP  p89  Apr  26 
Plating  area  calculator  saves  time  and  mate¬ 
rial  NPpl36Aprl2 

Pc  board  material  combines  strength,  ease  of 
fabrication  NP  pi  16  July  19 

Pc  boards  cool  down  NPpl34Aprl2 

Proving  out  large  pc  boards:  which  sntem  is 
best  for  you?  p68  Mar  15 

Software  speeds  manufacture  of  pc  boards 

NP  p81  Feb  1 

Solving  interconnection  problems  in  big  mul¬ 
tilayer  pc  boards  p88  Oct  1 1 


PRINTERS  SPRINTING 
Axial-lead-component  marker  handles  40.000 
units  an  hour  NP  pl07  May  24 

CAD:  Software  provides  fast,  accurate  proof 
of  computer  generated  artwork  before 
committing  it  to  film  ER  p21  Jan  4 

Hammer  driver  handles  6.5  A 

NP  pl45  Mar  15 

Japan:  Character  display  and  printer 

NPI  p32E  June  7 
Laser  beams  point  at  fast  printer  applications 
ER  p23  Sept  27 
Lightweight  terminal  prints  at  30  characters 
per  second  NP  pl32  May  10 

Low-cost  printer  handles  165  characters  per 
second  NP  pl24  May  10 

1 -micron  1C  lines  resolved:  mask  alignment¬ 
printing  equipment  NP  pl42  Sept  13 

Print  head  is  hot  and  quiet  NP  pl21  Jan  18 
$650  printer  has  16  columns  NP  pl27  May  10 
WanM:  printer  to  do  30.000  lines/ minute 

ER  p32  July  19 


PROCUREMENT 

Contractor  profits:  too  large  or  too  small? 

ER  p42  Mar  15 

DOT  wants  big  boost  for  rail,  highway  sys 
terns  ER  p25  Sept  27 

Electronics  figures  heavily  in  nMative  trade 
balance  ERp36  0ctll 

FAA  seeks  speedup  in  R&D.  purchases 

ER  p40  Apr  12 

Market  report  p60  Jan  4 

Four  p^  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p^  Jan  4 

NASA  nervous  about  shuttle  cash 

ER  p42  Dec  6 

Nixon  +  David  -  new  science  polin 

p73  Apr  26 

Nixon's  fiscal  '72  budget  holds  hope  for  elec 
tronics  firms  pl09  Feb  15 

Packard's  game  plan  shakes  up  procurement 
p65  Aug  30 

Postal  Service  ups  R&D  budget  for  automa 
tion  ERp39Febl5 

T  ransportation  agency  maps  electronic  roads 
plOl  Oct  25 


PRODUCT  PLANNING 

Optinet  guides  electronic  products  from  de 
sign  through  marketing  p64  Sept  27 
Wanted:  product  oriented  EEs  p63  Mar  29 


PRODUCTION  TECHNIQUES 

Anodized  aluminum  ends  two-layer  woes 

ER  p21  Mar  29 

Arc  plasma  spray  process  for  planar  phase 
shifters  ERp34June21 

Automatic  epitaxial  system  for  wafer  produc 
tion  ER  p26  Mar  29 

Automation  cuts  50%  on  miniature  lamp 
prices  ER  p28  Dec  20 

Automation  for  survival  and  profit— report 

p62  Oct  25 

Beam  leads  attached  to  GaP  diode  matrices 
ER  p35  Apr  12 

Beam  lights  way  to  high  speed  equipment  as- 
semb^  NP  p75  Dec  20 

Bipolar  process  promises  RAMs  with  MOS 
density  ER  p35  June  7 

Bipolar  RAM  offers  2K  chip  ER  p32  Oct  25 
Board  testers  make  .most-wanted  list 

^  Nov  22 

Bonder  shields  beam  leads  NP  p97  Jan  4 
Bonding  done  in  one  itroke  NP  p93  Mar  1 
Cable-tying  tool  NPpll5Dec6 

^ax-contact  assembler  slashes  installation 
time  NPpl06May24 

Computer  logic  helps  solve  wire  identification 
problems  NP  pi  17  Oct  11 

Computerized  diagnostic  system  can  be  used 
by  production  workers  ER  p23  Feb  1 
D/MOS  promises  speed,  easy  fabrication 

ER  p24  Jan  4 

Denser  bipolar  devices:  coming  up  fast  from 
behind  p76  July  19 

Depletion  mode  devices  hike  speed  of  MOS 
random  access  memory  p80  Feb  15 

Dielectric  isolation  process  boosts  C/MOS 
specs  NP  pl39  Aug  16 

Drive  controls  stepping  motor  NP  pl03  July  5 
Double  mesa  is  key  to  triac  chip  process 

ER  p28  July  19 

DIP.  Manufacturing  technique  trims  price  of 
DIPS  NP  p83  Mar  1 

Electron  beam  machine  reveals  bonding  and 
device  failures  in  beam  lead  parts 

ER  p24  Apr  26 

Electron  beam  masker  ready  lor  market 

ER  p22  Feb  1 

Epitaxial  silicon  wafers  use  new  gaseous 
source  NPp90Apr26 


source  NP  p90  Apr  Zb 

Fairchild  joins  the  automated  gang  bonders— 
Unibond  plastic  packaging  line 

ERp21  Jan  4 

France:  Laser  and  piezoelectric  crystals  align 
masks  Elpl4EFebl5 

France:  Localized  epitaxial  growth  for  wrist 
watch,  space  MOS  El  p6E  Jan  4 

FrarKe:  Soldering  with  power  transistors 

ElplSE  Apr  26 

Gallium  arsenide  goes  standard 

ER  p44  Apr  12 

General  Instrument  to  press  silicon  gate 
rights  ER  p26  May  24 

Great  Britain:  Control  of  logic  1C  doping  ups 
speed/power  ratio  Elp7EAug2 

Great  Britain:  Diffusion  method  flashes  green 
light  for  green  LEDs  E I  pi  3E  Apr  26 

Great  Britain:  Evaporation  technique  cuts 
night  scope  size,  weight  El  pl5E  Oct  25 
Great  Britain:  Ferranti  goes  to  collector  diffu 
Sion  isolation  El  pl3E  Oct  25 

Great  Britain:  Rank  exposer  automates  mask 
alignment  El  pl6E  Dec  20 

Helical  quartz  rod  takes  boats"  in  and  out  of 
furnace  without  contamination 

NP  p97  July  5 

Hybrid  ICs  turned  out  every  1.8  seconds 

ER  p20  Mar  1 

Infrared  sensors  are  monolithic  NP  p89  July  5 
ICs  on  film  strip  lend  themselves  to  automa 
tic  handling  by  manufacturer  and  user,  too 
p44  Feb  1 

Isolation  method  shrinks  bipolar  cells  for  fast. 

dense  memories  p52  Mar  1 

Isoplanar  process  stirs  1C  houses  p79  Mar  29 
Japan:  Duplicator  spins  out  500  video  tape 
cassettes  El  pl3E  Apr  12 

Japan:  Hitachi  spends  a  million  on  Ge  tran 
sistor  automation  El  p20E  Dec  20 

Japan:  Isolation  method  promises  tighter 
chip  area  control  El  pl7E  June  7 

Japan:  Master  and  working  masks  come 
from  one  automatic  machine  El  p7E  Aug  2 
Japan:  MOS  memories  can  be  reiHogramed 
electrically  ...  El  pl4E  Sept  27 

.  and  fabricated  with  simpler  structure 
ElplSE  Sept  27 
Japan:  Metalization  process  gives  new  lease 
to  aluminum  El  pl2E  June  21 

Japan:  Thick  film  route  leads  to  thin  glow  dis¬ 
play  tube  pl3EMay24 

Japanese  companies  push  work  on  plated- 
wire  memories  El  p9E  May  10 

.  .  .  while  smaller  one  is  geared  to  com¬ 
pete  with  1C  storage  El  plOE  May  10 
Josephson  jurKtions— report 
The  making  of  Josephson  junctions 

p42  Mar  1 

LSI  packaging— report 
F^.  1  Plastic  ceramic  duel  stirs  up  new  de¬ 
sign  coTKepts  for  LSI  packages  p75  Apr  12 
Pt.  2  System  designers  eye  multichip  LSI 
packages  p6S  Apr  26 

Laser  scribers  find  willing  users 

ER  p29  Sept  13 
Market  report  p43  Jan  4 

Four  paige  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
MOS  technology  squeezes  its  way  into  surface 
acoustics  ER  p33  Jan  18 

MOS/LSI  plastic  package  for  20  cents 

ER  p40Dec6 

Microwave  ovens:  new  resist  baker  p78  Feb  1 


Miniconnectors  tor  digital  ICs:  successful 
matchmakers  p70  Feb  15 

Molybdenum  gates  open  the  door  to  faster 
SfeS  memories  p68  Apr  12 

Netherlands:  Philips'  nitride  isolation  process 
called  Locos  II  Elp9EAug2 

New  wiring  and  insertion  methods  cut  costs 
of  electronic  production  p80  July  19 

Nitride-oxide  layer  proofs  memory  against 
data  loss  p53  July  5 

1 -micron  1C  lines  resolved:  Mask  alignment 
printing  equipment  NP  pl42  Sept  13 
Pad  relocation  bows  in  eight  bit  multiplier 

ER  p34  Oct  25 

Pin  prevents  pc  card  damage  NP  p^  Apr  26 
Planox  process  smoothes  path  to  greater 
MOS  density  p44Dec20 

Fhasma  process:  Tantalum  chip  capacitors 
pack  high  value  into  hybrid  circuits 

p67  Jan  18 

Plating  area  calculator  saves  time  and  mate 
rial  NP  pl36  Apr  12 

Plating  process  boosts  capacitor  voltage  rat 
ing  NP  pi  13  June  7 

Press  performs  multiple  flat  cable  connec 
tions  NP  p99  Jan  4 

Pc  board  material  combines  strength,  ease  of 
fabrication  NP  pi  16  July  19 

Pc  boards  cool  down  NPpl34Aprl2 

Prober  focuses  on  big  chips  NPpl20Aprl2 
Production  equipment  1971  market 

pl04  Aug  16 

Production  line  ion  implanter  is  fully  automa 
tic  NP  pl63  July  19 

Programable  controls  hit  the  Iinepl07  Mar  15 
RCA  bucket  brigade  in  new  camera  tube 

ERp32Nov8 

ROM  speeds  up  wire  bonder  NP  p^  Dec  20 
Scan  scope,  spectrometer  give  failure  an 
swers  ER  p23  May  24 

Semiconductor  planar  process  for  power  de 
vices  ER  p43  May  10 

Sequencer  taper  aimed  at  smaller  production 
runs  NP  pW  Sept  27 

Setting  up  a  cost  effective  screening  program 
for  ICs  fAx  Aug  30 

Singapore  raises  sights  p71  Apr  26 

Single  chip  systems  cut  assembly  costs 

p72  0ct25 

Sintered  heads  increase  speed 

NP  pl49  Sept  13 

Software  speeds  manufacture  of  pc  boards 
NP  p81  Feb  1 

Solder  process  is  selective  NP  pl35  Aug  16 
Soldering— Tighter  control  NPpll9June21 
Solving  interconnection  problems  in  big  mul¬ 
tilayer  pc  boards  p88  Oct  1 1 

Sputtering  unit  keeps  power  level  constant 
for  thin  film  deposition  NP  pl29  Oct  25 

Switzerland:  MESFET  memory  stuffs  in  the 
bits  El  pl3E  Feb  15 

Switzerland:  Syngergism  between  watches 
and  electronKs^lps  both  Elpl3EFebl5 
Tl  anxious  to  move  with  Minimod 

ER  p40  Dec6 

Timing  system  controls  12  pc  board  plating 
processes  NPpll7Julyl9 

Voltage  contrast  tells  circuit  ta 


processes  rrHpii/ July  I9 

Voltage  contrast  tells  circuit  tale— 
SEM/videotape  combination  ER  p20  Mar  1 
West  Germany:  Surface  dopiira  achieved  by 
implanting  cesium  ions  El  pl6E  Apr  26 
West  Germany:  Thick  film  ceramic  matrix  is 
programable  El  pl7E  Mar  15 


PULSE  CODE  MODULATION  See  Communi 
cations 


PULSE  TECHNIQUES 

Avalanching  transistors  speed  up  high  volt 
age  pulses  p73  Jan  18 

Belgians  ready  wide  ranging  pulse  generator 
NPIpl3E  Aug  30 
Different  ways  of  driving  a  pulsed  injection  la¬ 
ser  p59  Dec  20 

"Double  modulation"  cuts  laser  power  waste 
ER  p%  Jan  18 

FET  multiplies  pulse  time  of  1C  one-shot 

p90Aprl2 

Flip-flop  pair  synchronizes  pulses  and  floats 
clocks  p56  May  24 

France:  Twin  thyristor  pair  needs  no  trigger 
circuit  NPIp21EMay24 

Gate  suppresses  pulses  from  switch  contact 
bounces  p76  Mar  15 

Great  Britain:  Gunn  diodes  work  as  high¬ 
speed  shift  rmister  El  p8E  Feb  1 

Great  Britain:  nanar  structure  handles  10- 
watt  microwave  pulses  El  pi  IE  Aug  16 
High  gain,  flash  pumped  laser  gives  coded 
pulse  ER  p30  Oct  1 1 

High-voltage  pulser  spares  battery  supply 

p58  May  24 

Modulation  scheme.  DF>WM.  permits  use  of 
low  cost  recorder  ER  p35  Apr  12 

One-shot  makes  fast  trigger  out  of  slow  input 
pulse  p60  Sept  27 

Scanner  gives  pulsed  output  NP  pl23  Apr  12 
Sequential  gate  won't  chop  odd-length  pulses 
p75  Jan  18 

Variable  oscillator  controls  pulse  width  and 
spacing  p59  July  5 

Variable  pulse  generator  consists  of  four  in¬ 
verters  p48  Aug  30 


RADAR 

Air  Force  awaits  new  landing  system 

p94  June21 

AWACS  candidate  ER  p23  July  5 

Chip  filter  for  the  RASSR  developmental 
phased  array  radar  ER  p33  Jan  18 

Great  Britain:  Car's  image  displaces  radar  in 
speed  checking  gear  Elpl2E0ctll 

Great  Britain:  For  phased  array  radar,  a  new 
steering  technique  El  pl2E  Nov  8 

Japan:  Airport  ground  radar  spins  at  500 
rpm  Elp9EDec6 

Japan:  Microwave  oscillator  sires  mini  radar 


ElplOE  Aug  2 

Japan:  3-d  radars  take  shape  El  pi  IE  Nov  8 
Japanese  3-d  radar  lor  air  traffic  control 

p68  June21 

Luneberg  lens  called  cure  for  small  plane  in 
visibility  ER  p2S  May  24 

Navy's  A^E  gets  Norden's  multimrxle  radar 
ER  p22  Aug  30 

Radars  used  to  gang  up  on  hail 

ER  p43  Jan  18 

S  band  tube  for  airport  surveillance  radar- 
power  klystron  is  air-cooled  NP  pM  Apr  26 
Shipboard  E  DP  gets  favorable  breeze 

pl07  Apr  12 


RADIO  See  Communications 
RAILROADS 

BART :  Automated  subway  speeds  along 

p78Marl 

Computer  helps  weigh  railroad  cars  full  of 
sloshing  liquids  ER  p31  Aug  2 

DOT  wants  big  boost  for  rail,  highway  sys 
terns  ER  p25  S^t  27 

Mass  transit  market:  promising  p81  Jan  4 
Sweden:  Stockholm  speeds  commuters  with 
computers  El  pl6E  Dec  20 

West  Germany:  Linear-induction  train  debuts 
successfully  El  pl4E  June  7 


RECEIVERS 

Computerized  frequency  control  keeps  many 
receivers  in  tune  p60  May  24 

Doppler  receivers  help  Interior  map  Antarctic 
ER  p28  Dec  20 

Great  Britain:  RAF  Jaguars  to  be  fitted  with 
small  ILS  receiver  Elpl2EFebl5 

Josephson  frequency  converter— report 

r4Mar  1 
receiver 

can  extend  operatino  lifetime  of  an  im¬ 
planted  telemetry  package  ERp42Febl5 
S-band  earth  station  would  cost  only  $200 

ER  p25  Aug  30 

Stereo:  Phase  lock  loop  comes  to  fm  stereo 
wrapped  in  an  1C  package  p62  Nov  22 
West  (^many:  Digital  ICs  control  color  tv  re 
ceivers  El  pl3E  Sept  27 


RECORDERS 

Cassettes  face  furor  over  noise  p82  Aug  2 
Coupler  eliminates  manual  recording  of 
analog  data  NP  pl40Marl5 

Digital  cassette  standard  under  fire  p99  Dec  6 
Digital  recorder  shuns  audio  sins 

NP  p97  Sept  27 

Hi  fi— Quad  sound:  siren  song  for  hi-fi  sales 
p73  Mar  1 

Incremental  cassette  unit  reads,  writes  up  to 
40cps  NPpl32Aprl2 

Key-to-tape  cassette  recorder  aimed  at  off 
line  terminals  NP  p87  July  5 

Modulation  scheme.  DPWM.  permits  use  of 
low  cost  recorder  ER  p35  Apr  12 

Portable  cassette  recorder  designed  for  re¬ 
mote  input  NP  pi  13  Oct  11 

Quadraphonic  sound:  RCA.  CBS  set  to  lock 
horns  over  quadraphonic  approach 

ER  p30  Nov  22 

Record/reproduce  head  helps  double  tape 
recording  time  ER  p42  Aug  16 

Recorder  vies  with  cassettes  NP  p93  Apr  26 
Transients  recorder  analyzes  high-speed 
analog  signals  NPpl34Febl5 

West  Germany:  One  thousand  bibles  on  one 
nailhead  El  pl5E  Feb  15 


RECORDERS  See  also  Video  Recorders 


RECTIFIERS 

High  voltage  tubes  fading  away  p81  July  5 


RELAYS 

FET  switches  seek  relay  jobs  NP  pl21  Dec  6 
4-terminal  solid  state  relay  switches  with  2 
mA  input  NP  p97  Aug  2 

France:  Static  switch  may  speed  data  trans 
mission  El  pi  IE  Marl 


REUABUJTY 

Consumerism  tide  crests  in  Washington 

pi  10  Apr  12 

Setting  up  a  cost  effective  screening  program 
for  ICs  jAA  Aug  30 

Six  axis  navigator  triples  reliability  in  a  new 
strapdown  inertial  guidance  system 

ER  p22  Mar  1 


RESEARCH  &  DEVELOPMENT 

FAA  seeks  speedup  in  R&D.  purchases 

ERp40Aprl2 

France:  Motorola's  semiconductor  R&D  goes 
European  ElplOE  Dec  6 

General  Instrument  moves  R&D  east,  says  it's 
in  MOS  to  stay  ER  p44  Dec  6 

Great  Britain:  Frequency  standard  uses  natu 
ral  rubidium  El  pl3E  Mar  1 

Nixon  +  Devid  -  new  science  poli<7 

p73  Apr  26 

Radiation:  Protective  standards  due  in  three 
years  ER  p35  Aug  16 

Stanford  presses  work  on  sensors  .  .  . 

ERp40Febl5 

.  .  .  and  reading  aid  for  the  blind 
I  ER  o42  Feb  15 


SATELLITES 

Aerosat 

Aerosat  surveillance  looks  to  Dallas 

ER  p20  Feb  1 

Aerosat:  is  anybody  happy?  p69  Feb  1 
Europe  hits  bxk  at  Aerosat  decision 

p75  Apr  26 

Air  Force  Navsat  takes  to  the  road  p66  Dec  20 

SATELLITES  See  also  Communication  Satel 
lites 


! 


SEMICONDUCTORS 

Ampex  color  corrector  uses  semiconductor 
memory  to  correct  tv  master  tapes 

ER  p34  Jan  18  I 
Ampex  going  bipolar  with  its  arrays 

ER  p43  May  10 

Bipolar  ICs  run  minicomputer  NP  p97  Mar  29 
Bipolar  memory  cells  strike  back  in  war  with 
MOS  ERpl9Marl 

Bipolar  process  promises  RAMs  with  MOS 
densiN  ER  p35  June  7 

Bipolar  RAM  offers  2K  chip  ER  p32  Oct  25 
Building  birxks  are  on  one  chip 

NPpl21Nov8 

Burn  in  control  is  kept  tight  NP  pl41  Oct  25 
C/MOS  128  bit  shift  register  has  control  logic 
on  chip  NP  pi  10  May  24 

C/MOS  register  has  own  clock  NPp83Febl 
C/MOS  unites  with  silicon  gate  to  yield  micro 
power  technology  p38  Aug  30 

Chip  decodes,  drives  LEDs  NPpl29Septl3 
Chip  drives  1 103  t^  RAM  NP  p83  Aug  30 
Computers  in  the  /Os:  progress  despite  prob 
lems— report  p61  Sept  13 

Decoder  for  industrial  |Obs  has  high  noise  im 
munity  NP  p83  Aug  30 

Dielectric  isolation  process  boosts  C/MOS 
specs  NPpl39Augl6 

Double  diffused  MOS  transistor  achieves  mi 
crowave  gain  p99  Feb  15 

Drivers  set  for  displays  NP  pl45  May  10 
Dynamic  MOS  shift  registers  can  also  simu 
late  stack  and  silo  memories  p85  Nov  8 
Fairchild  fights  back  p75  Jan  4 

Fairchild  loins  the  automated  gang  bonders— 
Unibond  plastic  packaging  line 

ER  p21 Jan  4 

France:  A  bridge  between  cores  and  semicon 
doctor  memories  El  pl4E  Apr  26 

France:  Localized  epitaxial  growth  for  wrist 
watch,  space  MOS  El  p6E  Jan  4 

France:  Motorola's  semiconductor  R&D  goes 
European  El  plOE  D«  6 

France:  Twin  thyristor  pair  needs  no  trigger 
circuit  NPI  p21E  May  24 

General  Instrument  moves  R&D  east,  says  it's 
in  MOS  to  stay  ER  p44  Dec  6 

General  Instrument  to  press  silicon  gate 
rights  ER  p26  May  24 

Great  Britain:  British  push  tubes,  semicon 
doctors,  and  crystals  at  Paris 

NPI  p45E  Mar  15 
Great  Britain:  Simple  dc  technique  checks 
MOS  unit's  impurity  profile  El  pl6E  Sept  13 
Hammer  driver  handles  6.5  A 

NPpl45  Mar  15 
Handling  system  protects  ICs  NP  p97  July  5 
Harris  intertype  Corp.:  Harris  looks  sharp  in 
civvies  p85  Sept  27 

Hughes  MOS  growth  to  have  tighter  rein 

ER  p24  Mar  29 

Imbalance  adds  performance  of  semicon 
doctor  memory  ER  pl9  Mar  1 

1C  houses  gripe  about  new  Mil  Spec 

p97  Oct  25 

Isoplanar  process  stirs  1C  houses  p79  Mar  29 
Japan:  Crying  opens  way  for  semiconductor 
laser  link  Elpl2EOctll 

Japan:  Piezoelectric  bar  changes  color  for 
tuning  Erpl3EJune7 

Japan:  RAM  gets  a  leg  up  in  MOS  speed  com 
petition  El  pl5E  Apr  26 

Latent  image  can  provide  chips  with  built  in 
control  memories  p82  Aug  16 

Who  needs  latent  image  memories? 

p84  Aug  16 

Litton  touting  MNOS  that's  electrically  alte¬ 
rable  ER  p40  May  10 

Making  sense  out  of  delay  specs  in  semicon 
doctor  memories  p82  Oct  25 

MOS  chip  contains  16  bit  shift  register  mul 
tiplexer  NP  pl42  Feb  15 

MOS  device  accesses  in  120  nanoseconds 

ER  p33  Mar  15 

MOS  dynamic  shift  registers  have  clock  rate 
of  5  MHz  NP  p95  Apr  26 

MOSFETs  rejuvenate  old  design  for  CATV 
broadband  amplifiers  p72Marl5 

MOS/LSI— A  critique  of  MOS/LSI  testing 

p62  Feb  1 

Readers  reply  on  MOS/LSI  testing 

p65  Mar  1 

MOS/LSI  brings  complex  circuits  within  reach 
of  any  designer  p62  July  5 

MOS/LSI  challenge:  a  special  report  on  test 
ers  p68  May  10 

MOS/LSI  plastic  package  for  20  cents 

ER  p^O  Ogc  6 

MOS/LSI  tester  is  versatile  and  flexible 

NP  pi  19  Mar  15 

Milan  components  show:  MOS  entries  star 

NPI  p27ESeptl3 
Molybdenum  gates  open  the  door  to  faster 
MOS  memories  p68  Apr  12 

Motorola  sees  new  ECL  as  standard  for  fast 
logic  ER  p21  Mar  29 

Netherlands  Philips'  nitride  isolation  process 
called  Locos  II  El  p9E  Aug  2 

The  new  concept  for  memory  and  imaging: 

charge  coupling  p50  June  21 

New  RCA  line  signals  MOS  drive 

ER  p22  Mar  29 

1971  semiconductor  market  p97  Aug  16 

Number  reaches  18K  in  monolithic  RAM 
derby  ERp21Apr26 

1 .024  bit  RAM  IS  flexible  NP  p96  Aug  2 
Philco's  closing  to  spur  sales  scramble 

ER  p38  Feb  15 

Planox  process  smoothes  path  to  greater 

MOS  density  p44  Dec  20 

The  pluses  and  minuses  of  charge  transport 
devices  p86  Dk  6 

Raytheon  steps  into  power  module'  market 
ER  p39  Nov  8 

Register  built  for  high  speed  NP  pi  35  Oct  25 
ROMs  have  3  state  outputs  NP  pl08  May  24 


Standard  chip  offers  custom  options 

ERp39Marl5 

Stanford  presses  work  on  sensors 

ERp40Febl5 

Switzerland:  MESFET  memory  stuffs  in  the 
bits  El  pl3E  Feb  15 

TRW  move  into  SUHL  could  open  new  mar 
kets  ER  p24  Aug  30 

Tl  adds  three  Schottky  TTLs  NPpl23  0ctll 
Tl  MOS  goes  plastic  up  to  40  pins 

ER  p20  Mar  29 

Three  complex  hybrids  perform  analog  func 
tions  ’  NPpl38Febl5 

Triac  handles  80  amperes  NPp89Febl 
West  Germany:  Germans  stress  aj^ications 
at  their  Pans  booths  NPIp3SEMarl5 
West  Germany.  Surface  dopirw  achieved  ^ 
implanting  cesium  ions  t\  pl6E  Apr  26 


SILICON  CONTROLLED  RECTIFIERS 
Diode  and  SCR  protect  multiple  voltage 
equipment  p75  Oct  1 1 

Fabrication  changes  soup  up  power  devices 
ERp43  May  10 

Great  Britain:  How  to  test  250.000  diodes. 

SCRS.  etc. .  per  week  El  p8E  Dec  6 

SCR  crowbar  circuit  protects  Impatts 

p74  Jan  18 


SIMULATORS 

Great  Britain:  Concorde  to  pass  fatigue 
tests— by  minicomputer  El  p9E  Mar  1 
ROM  simulator  eases  design  job 

NPp91  July  5 


SOLID  STATE  DEVICES 

Arsenic  and  a  new  American  transistor 

ERp36Septl3 
Bipolar  RAM  offers  2K  chip  ER  p32  0^  25 
CCD  makes  it  into  memory  denser  than  MOS 
ER  p31  Mar  15 

C/MOS  unites  with  silicon  gate  to  yield  micro- 
power  technology  p38  Aug  30 

Denser  bipolar  devices:  coming  up  fast  from 
behind  p76  July  19 

Double  mesa  is  key  to  triac  chip  process 

ER  p28  July  19 

Dual  gate  plus  transistor  generates  12  func 
tions  p84  June  7 

Electron  beams  shine  in  1C  layouts 

p83  June  21 

Fairchild  develops  30  GHz  GaAs  FET 

ER  p22  Aug  30 

Ferroceramics  may  mean  inexpensive  surface 
waves  ER  p22  Aug  2 

4  terminal  solid  state  relay  switches  with  2- 
mA  input  NP  p97  Aug  2 

France:  Vanadium  dioxide  thin  film  switch 

El  p9E  Aug  16 

GaAs  device  doubles  as  microwave  switch 

ER  p45  Feb  15 

H-P  turns  to  LSI  circuits,  solid  state  displays 
in  500  MHz  counter  and  rms  voltmeter 

NP  p89  Mar  29 
Impatt  diodes  and  millimeter  wave  appli 
cations  grow  up  together  p78  Oct  1 1 
Ion  implanted  MOSftT  ups  breakdown  to 
200V  ERp41Dec6 

Isolation  method  shrinks  bipolar  cells  for  fast. 

dense  memories  p52  Mar  1 

Isoplanar  process  stirs  1C  houses  p79  Mar  29 
Linear  1C  market  in  ferment  p97  0ctll 
Loran-C:  Solid  state  Loran-C  on  Coast  Guard 
horizon  ER  p39  Nov  22 

Market  report  p36  Jan  4 

Four  pai^  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 
MOS  +  Hall  effect  -  more  sensitivity 

ER  p33  June  21 
Microprograming  made  easy— with  a  4.096 
bit  bipolar  ROM  p64Marl5 

Minicomputers:  Schottky  TTL  blunts  ECL 
growth  p69  Mar  1 

Monolithic  level  shifter  lets  MOS.  TTL  share 
same  network  p70  July  5 

The  new  concept  for  meftx)ry  and  imaging: 

charge  coupling  p50June21 

Nitride  oxide  layer  proofs  memory  against 
data  loss  p53  July  5 

Planox  process  smoothes  path  to  greater 
MOS  density  p44  Dec  20 

The  pluses  and  minuses  of  charge  transport 
devices  p86  Dk  6 

Processing  advance  brings  solid  state  tube 
another  step  closer  ER  p29  Nov  8 

Radio:  Ham  gear  gets  a  boost  p78  Apr  26 
ROM  can  be  electrically  progr^i'ned  and  repr 
ogramed  and  reprogramed 

p91  May  10 

Solid  state  combo,  silicon  photodiode/op 
amp.  senses  light  well  enough  to  vie  with 
tubes  p50  May  24 

Solid  state  invades  Detroit  pl05  May  10 

Solid  state  tightens  its  grip  on  color  tv 

pl05  June? 

Temperature  controller  handles  up  to 
3.000  F  NP  pl05  July  5 

Three  new  technologies  converge  in  high  [wr 
formance  instruments  p38  Apr  26 

West  Germany:  GaAs  delay  line  shows  high 
gain  at  high  frequencies  El  pl3E  June  7 
You  can  depend  on  today's  rf  power  transis 
tors  p90Septl3 


SPACE  ELECTRONICS 
Aerospace  technology  falls  out  on  fm  tuner 
ER  p32  June21 
Apollo  15:  color  tv  camera  shines  in  spectacu 
lar  Apollo  mission  ER  p37  Aug  16 

ATS  see  Communications  Satellites 
IBM  proposes  common  data  bus  for  shuttle 

ER  p23  Dec  20 

Italy:  Selenia  components  at  Rome  Show 

NPI  p29E  Apr  12 
Japanese  electronics  firms  search  out  new 
markets  to  pierce  economic  fog— report 

pi  19  Nov  22 


ER  p48  May  10 

Market  report  p59  Jan  4 

Four  paw  foldout  gives  forecast  for  1971 
sales  in  1 1  electronics  markets  p63  Jan  4 

Mars:  Learning  the  facts  of  life  on  Mars 

p79  Aug  2 

NASA  computer  sees  the  whole  picture 

ER  p43  June  7 
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